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DANGER IN GAS LEAKAGE. 
It is a remarkable fact that with all the 
popular outcry against certain dangers to 
life and health that have been, from time 


to time concomitant with the progress of 
invention, so little is said or known about 
the ever present and deadly danger of gas 
leakage. It is stated, on very good au- 
thority, that the average leakage from the 
mains of gas companies under the streets 
of New York materially exceeds half a 
million cubic feet per annum for each 
mile of mains. This is, relatively speak- 
ing, a low figure, the average being about 
the same in London, about 871,000 cubic 
feet in Philadelphia, and the enormous fig- 
ure of 1,642,000 cubic feet in Glasgow. 

It has not yet been forgotten that in 
the dreadful catastrophe at the Windsor 
Hotel in New York city, last year, the fire 
ran from floor to floor and from street to 
street through the great building with 
almost the rapidity of a powder train. 
There is no possible explanation to give for 
such a phenomenon than the existence in 
the wall spaces of quantities of gas. 

Even more recently, a dwelling of a 
specially high class of construction in New 
York city was burned with great loss of 
life, the owner having perished in the 
middle of the staircase before he could 
escape flames of most incredible fury. 
Nothing else but gas could explain a cas- 
ualty of this class. 

While the vileness of the odor of ordi- 
nary illuminating gas at once proclaims 
its presence when it is directly leaking 
into the atmosphere, such gas leaking from 
street mains and filtering through a few 
feet of soil possesses practically no odor, 
and consists (now that water gas is so 
common) almost entirely of hydrogen and 
While this mixture is 
intensely poisonous when inhaled, it is 


carbonic oxide. 


also, when incontact with air,atremendous 
explosive and highly inflammable. It is no 
ordinary coincidence that connects the 
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growing use of asphalt and other imper- 
vious pavings and the increasing fatali- 
ties from mysterious fires of almost ex- 
plosive violence. 

As was well pointed out by an anony- 
mous writer who discussed this subject in 
a recent issue of the New York Evening 
Post, the effect of gas main leakage on the 
public health has never been investigated. 
It is perfectly certain that this effect is 
large and that the dangers attending this 
leakage are by no means properly under- 
stood. A single case of bubonic plague 
or typhus in New York city would cause 
immediate and vigorous action on the 
part of every department of the local gov- 
ernment interested in the public health. 
As yet the maintenance of the dangerous 
menace to public health and to the lives 
of citizens caused by leaking gas has es- 
caped official notice. It is to be hoped 
that departments over-zealous in ascrib- 
ing the cause of every mysterious fire to 


“electric wires,” 


will at least investigate 
the outpouring of millions of cubic feet 
of gas under the pervious soil of Manhat- 


tan Island, and find out where some of it 


' goes. 





ELECTRIC TOWAGE FOR CANAL BOATS. 

There have been a few experiments 
made in the United States with electrical 
devices to replace the tow-horse on our in- 
land waterways, but the subject has not 
attracted the attention that its great im- 
portance seems to deserve, nor have the 
experiments been always attended with 
success from a commercial point of view. 
The problem presented is essentially: com- 
mercial and very simple. 

A canal is a practically gradeless high- 
way, along which heavy freights may be 
moved at slow speed with great economy. 
Animal traction has been found to be 
morecostly than various formsof electrical 
or mechanical traction, as applied to street 
cars. Why, then, should electricity not 
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prove the most economical agency for 
moving canal boats as it has for moving 
What is the way to apply 
the power to the best advantage, and 


passenger cars ? 


what will be gained by its application ? 
It is generally conceded that boats must 
be towed in canals, and that self-propelling 
boats are not a solution of the problem of 
canal navigation. Hence the tractor, in 


whatever shape it is made, must 
travel on the bank. 


there has been a considerable study of the 


In Belgium, where 


problem, electric automobiles have been 
used, quite successfully, to tow boats, but 
a simple trolley road on the tow-path, with 
cars to pull the boats along, seems not to 
have been tried. This is a perfectly ob- 
vious expedient, but questions of cost enter 
largely into its practicality. A species 
of electric telpherage, in which a moving 
motor suspended on cables is used, has 
been tried, but the good promise held out 
by its initial performance seems not to 
have been realized. 

Two points are of prime importance in 
suchan application—the necessity for con- 
trolling the tractor from the boat itself, 
and the costliness of attempting high 
speeds. Whatever the tractor is, it will 
scarcely pay to put a man on it to handle 
it. It must compete with the horse with- 
out the opportunity possessed by the trol- 
ley car of competing in power and speed 
as well as economy. Canal boats must, 
from the nature of things, move slowly. 
If it requires one horse-power to make two 
miles an hour, four miles an hour will 
require about ten horse-power. 

It is evident, then, that the canal tractor 
must be manageable from the towed boat, 
must not require an attendant, must move 
slowly, and must be cheaper than the tow- 
horse in maintenance. That such a ma- 
chine is well within the capacity of the 
electrical engineer to design can not 
doubted. The 


opens an interesting and profitable field 


reasonably be subject 


for inventors. 





OUR EXPORT TRADE. 

The Treasury Bureau of Statistics, at 
Washington, has lately issued the exact 
figures covering the export commerce of 
the United States for the last twenty 


years. A study of these reveals some in- 
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teresting facts. Prior to the year 1875, 
our imports had considerably exceeded our 
exports. In 1869 the excess of imports 
over exports amounted in round figures 
to $101,000,000. In 1899, the balance of 
trade has so far moved in the other direc- 
tion that the excess of exports amounted 
to the enormous figure of nearly $476,- 
000,000. 


have quadrupled, while at the same time 


In twenty years the exports 


the imports have only doubled in value. 
In the last fiscal year it appears that more 
than thirty per cent of the exported arti- 
cles were manufactures, which is the 
greatest proportion that this class of goods 
has ever borne in our total exports. A 
corresponding decrease is noted in the ex- 
portation of agricultural products, which 
formed only sixty-three per cent last year 
as against eighty-three per cent in 1880. 
The total foreign commerce of the United 
States last year amounted to the enor- 
mous sum of $2,000,000,000. 





One of the most interesting statistical 
publications that has been issued recently 
is a set of charts showing the commerce 
of the world with comparative statistical 
tables compiled by Mr. William Harper, 
of the Philadelphia Commercial Museum. 
The compilation shows that in the sixty 
years since 1830 the United States has ad- 
vanced in its commercial relations from 
the seventh to the third place as a factor 
in the world’s commerce. In railroads 
the investment in the United States is 
more than twice as much as that in the 
next largest railway-owning state, Great 
Britain, and is equal to the combined 
railway investment of Great Britain, 
France and Germany. While the passen- 
ger traffic of the British Isles exceeds that 
of the United States, the freight move- 
ment in the latter is nearly equal to the 
total combined freight movement in all 
other countries of the world, and in 1897 
reached the amazing total of 742,000,000 
The rates on freight in the United 
States are much less than those in other 


tons. 


countries, being about one-eighth of the 
rates in Great Britain, and less than two- 
thirds of the rates in Germany, which 
moves freight cheaper than any other 
country in Europe. 
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To the many friends who have written 
commending the new arrangement of its 
pages and typography, and to the many 
journals that have made kindly mention 
of its enterprise, the ELEcTRICAL REVIEW 
wishes to express its most sincere thanks. 
Its space is not sufficiently large to con- 
tain even a tithe of the letters and notices 
of appreciation that it has lately received. 
To the efforts of its staff in their labor 
to produce a journal of the highest excel- 
lence, no more helpful stimulus can be 
given than the praise of friends and the 
favoring judgment of the profession they 
aim to serve. 





The value of fuel gas in central station 
practice does not seem to be widely under- 
One 
of its greatest advantages is its capacity 


stood by engineers in this country. 


for storage coupled with its instantaneous 
It has not 
been found practicable to store steam in 


power producing qualities. 


order to tide over peaks and emergencies 
of load; the storage of electricity fre- 
quently calls for an investment greater 
than the realized saving would warrant. 
Maintaining fires for raising steam dur- 
ing the one or two hours of maximum 
load, is a source of waste and expense. 
Fuel gas seems to be a solution for many 
problems in central station economies, 
whether it is burned under boilers or used 
directly in gas engines. 





A word of warning to the makers of 


automobiles, concerning the representa- 
tions made by some of their salesmen, is 
timely. The automobile industry is very 
young, and it needs all the support and 
encouragement it can get. The best way 
to make the automobile popular is to tell 
the truth about it. 


tromobiles, for example, to allow his 


For a maker of elec- 


agents to claim impossible performances 
for his vehicles results inevitably in dis- 
That this practice 
is not uncommon has been asserted fre- 


satisfied purchasers. 


quently of late. The automobile should 
not invite the wrath of its prospective 


friend by misrepresentations. At this 
particular time their effect will be worse 
than at any other, and, aside from all 
ethical considerations, the commonest bus- 
iness policy dictates strict accuracy in 
stating its qualities and performances. 
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ALTERNATING-CURRENT 
LIGHTING.* 


ARC 


BY E. P. WARNER. 


As a fit preface to a consideration of the 
more modern practice in are lighting, a 
few words touching the early history may 
prove interesting. Glancing along the 
line of evolution, beginning more than 
half a century ago and lingering more or 
less thoughtfully at the different points on 
the curve, one can not fail to be impressed 
by the rapid rise made at the outset; how, 
as a matter of fact, we had almost within 
our grasp all the instrumentalities, all the 
facilities, by which to-day we are enabled 
to produce such wonderful results. 

‘In the early fifties several different 
formsof arc lamps adapted for alternating 
current were constructed, and they were 
tried in a number of lighthouses along the 
coasts of France and England. Current 
was obtained from magneto-electrical gen- 
erators, the Alliance machine being most 
commonly used. Holmes, of London, 
manufactured these machines and also a 
machine of his own design for both alter- 
nating and direct currents. It is worthy 
of note in this connection that Holmes 
was, so far as history tells us, the very first 
to directly connect the engine to the dyn- 
amo, his design being illustrated and de- 
scribed in the Practical Mechanic’s Jour- 
nal, for July, 1858. 

Up to 1876 no really successful alternat- 
ing system had been introduced, but in 
March of that year the first alternating 
arc lamp to establish a commercial footing 
was introduced by Paul Jablochkoff. It 
was, as many of you will recall, extensively 
adopted in Paris, and one or two small 
plants were installed in New York city. I 
recall seeing a number of these lamps op- 
erated in series on a Gramme dynamo, at 
the Electrical Exposition of theFranklin 
Institute at Philadelphia, in 1884. ‘While 
these arcs were covered by a globe which 
gave a fine diffusion of light and served to 
somewhat decrease the noise of the arc, 
it does not appear that any attempt was 
made commercially with this lamp to re- 
duce the rate of consumption of the car- 
bons by partially excluding the air. 

Itisamatterof common knowledge that 
the Jablochkoff light was soon superseded 
by the Brush, Weston and other direct-cur- 
rent systems of are lighting, and, in- 
deed, it was not until the extensive in- 
troductionof alternating systems for light- 
ing by incandescent lamps that the demand 
for a commercially successful are lamp 
suitable for use upon such systems spurred 
inventors to renewed activity. Many new 
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forms of open are lamps resulted, manu- 
facturers in Europe and America vieing 
with each other to perfect their systems. 
They were all more or less failures, how- 
ever, and I think I hear some of you say- 
ing, “It was not until the adoption of the 
enclosing globe that the alternating arc 
lamp was put on a practical footing,” and 
that if the globe had been invented sooner, 
we should have achieved success that much 
sooner. But softly—we have, as a matter 
of fact, had the enclosing globe ready to 
our hands for many years, and that, too, 
in practically the identical shape and ful- 
filling all the requirements of to-day. 

In English Patent No. 1507 of 1880 to 
George C. Andre, we find illustrated and 
described an enclosing globe so constructed 
that the supply of air reaching the carbons 
may be regulated and controlled. Andre 
speaks of the device as being applicable to 
many forms of arc lamps, both alternating 
and direct. 
lows : 

“The mode herein described of supplying 
the carbon or other electric lamp electrode 
in the interior of an enclosed vessel or lan- 
tern with a definite or regulated quantity 
of air for the purpose specified.” Quite a 
large number of English patents for en- 
closing globes were granted between 1874 
and 1881, but none of the others seem so 
clear as that of Andre, and he may, I 
think, be justly considered a true pioneer 
in the art, and as having revealed practi- 
cally all that we find in modern practice. 

In United States Patent No. 265,737, 
October 10, 1882, to G. W. Beardslee, we 
have a description of an enclosing globe, 
with somewhat narrow claims on special 
features, and showing a small globe in- 
stead of the large one of Andre. In 
United States Patents to William Baxter, 
No. 306,998, October 21, 1884, and No. 
288,157, November 6, 1883, is a descrip- 
tion of a complete enclosed are lamp. 

This lamp was introduced commer- 
cially about 1884 and 1885, and came to 
the notice of the general public by reason 
of some lengthy debates at different elec- 
trical gatherings as to the effective candle- 
power. My personal recollection is that 
the lamps were operated in many cases at 
rather high voltage, often as high as 65 or 
70 volts, with the current at 10 amperes 
or less, and that the lights had a strong 
violet or blue tint which was objected to 
very strongly by many engineers. 

In more recent years United States pat- 
ents were issued to a number of inventors 
covering different arrangements of lamps 
using enclosing globes. I recall the fol- 
lowing to Marks & Ranson: Nos. 520,966, 
June 5, 1894, and 521,936, June 20, 1896. 


His first claim reads as fol-. 


107 


Having carefully reviewed these patents, 
I will say that I am unable tofind revealed 
therein anything which was not old in the 
art at the time they were issued, unless it 
be the device described by one of their 
claims, which seems to me inoperative. I 
have yet to hear that either Marks & Ran- 
son, or any one else, has succeeded in op- 
erating a constant-potential, enclosed arc 
lamp without having other resistance than 
that of the are included in the circuit. 
Again Marks & Ranson make a claim for 
the operation of an enclosed are lamp at 
abnormal voltage. In view of the fact 
that ares of widely varying voltage had 
been used prior to their time, this claim 
would seem void for lack of novelty. 

Coming now to a description of enclosed 
alternating arc lamps of more modern con- 
struction—lamps which we may consider 
commercially successful—we find quite a 
variety of designs, the principal points of 
difference in them being in the systems of 
control or regulation adopted. The gen- 
eral tendency, however, has been towards 
the use of electro-magnets of what is known 
as the solenoid type, either double or 
single ; that is, making use of a single sol- 
enoid with a straight core or two solenoids 
side by side with a U-shaped core. Stabil- 
ity of operation is attained in practically 
all of the different types by the introduc- 
tion in series with the lamp of an induc- 
tive resistance or choke coil adapted to 
take up a greater or less portion of the 
total energy used for each lamp. In order 
to adapt the lamp for different frequencies 
the coils are most generally wound in such 
a manner that the number of turns can be 
varied and adjusted to suit the particular 
frequency desired, and in addition to this, 
provision is made for a slight change in 
the number of turns to adjust the lamp to 
any particular voltage upon which it is 
desired to operate. In some of the forms 
of lamps changes are also necessary in 
the regulating electro-magnet, while in 
others a considerable change of frequency 
can be made without a change being re- 
quired in the turns on the magnet, but in 
which a simple adjustment of the mechan- 
ism fulfills all requirements. Lamps of 
the types just mentioned are manufac- 
tured by the Westinghouse Electric & Manu- 
facturing Company, General Electric Com- 
pany, Adams & Bagnall, and several other 
makers. 

In a type of lamp recently introduced 
by the Western Electric Company, the use 
of the ordinary electro-magnet for arc reg- 
ulation has been abandoned, and in its 
place an electro-magnetic device provided 
with an induction or inductive armature 
of non-magneticmaterial has been adopted. 
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Movement of the carbons, to establish the 
are and to afterwards regulate it as the 
carbons are burned away, is accomplished 
in this lamp by the application of a well- 
known and long-established principle, and 
before going into a description of the lamp 
I will give a few words regarding the his- 
tory of the phenomena observed by physi- 
cists in their experiments with alternating 
and direct currents, with special reference 
to what is known as the action of repulsion 
between adjacent conductors which are 
traversed by electric currents in opposite 
directions. As you are all aware, if two 
conductors are placed side by side, and a 
current is established in each of them op- 
posed as to direction, they tend to repel 
each other more or less strongly according 
to the strength of the current, distance, 
ete. It does not seem to matter how long 
these currents are continued so long as 
they are simultaneous and it is not neces- 
sary that they should be of equal strength. 
So long as they are opposed in direction 
one may considerably exceed the other, 
but there will still be the repulsion until 
the current in one or the other conductor 
falls to zero. A fine illustration of this 
fact is shown in the well-known induction 
motor of the present day. 

So far as I can ascertain the action of 
repulsion where alternating currents were 
used was first observed and attention 
called to itinabout the year 1880. Ifind in 
“Polyphase Electric Currents,” by 8. P. 
Thompson, a reference to the experiments 
of DeFonvielle and Lontin in 1880, with a 
pivoted copper disk made to rotate in the 
field of an alternating magnet, called mag- 
netic gyroscope, also in the Philosophical 
Magazine, for October, 1879, I find a de- 
scription of a polyphase motor by Walter 
Bailey, which had been exhibited by him 
to the Physical Society of London, on 
June 28, 1879. This was a motor in 
which a disk was caused to rotate by reason 
of induced currents which were established 
in it and which differed in phase to the ex- 
tent necessary to bring about opposition 
of direction relatively to the primary cur- 
rent, resulting in the action of repulsion 
and rotation of the disk. 

Again in the proceedings of the Physi- 
cal Society of London, appears a paper 
read by Professor C. V. Boys, June 28, 
1884, entitled “On a Magneto-Electric 
Phenomena.” ‘This paper related to in- 
vestigations of the attraction and repul- 
sion of disks suspended in the front of 
magnets at the make and break of circuits. 
Later, in the United States, Professor 
Elihu Thomson exhibited some very inter- 
esting apparatus for illustrating the repul- 
sion effect. There are, no doubt, many of 
you present who remember the exhibition 
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made by him at the World’s Columbian 
Exposition, in 1893, where copper eggs, 
rings and various other devices were made 
to spin and move when placed in the alter- 
nating field, a result that was both sur. 
prising and interesting. 

In the lamp before you the regulating 
mechanism is provided with an induction 
armature formed of aluminum, this metal 
having been found preferable to copper or 
any other conductor, by reason of its 
great lightness and moderate cost. The 
armature has been so designed that the 
energy absorbed in it can be taken care of 
by direct radiation without permitting the 
temperature to rise beyond the danger 
point, and while it has been found practi- 
cable to run the temperature considerably 
higher than would be safe if any ordinary 
insulating material were used in connec- 
tion with it, the temperature is still safely 
within bounds and, so far as the ohmic re- 
sistance of the armature is concerned, the 
temperature variations within the limits 
of which we operate cause no appreciable 
trouble. 

In the accompanying diagram I have il- 
lustrated the action which takes place in 
the lamp during a single cycle. The dia- 
gram shows only the current in the lamp 
coils and that in the armature, the result- 
ing actions of attraction and repulsion 
being indicated by the other curve where 
it passes above and below the line. This 
latter curve is not intended to show areas, 
but simply the maxima and minima of 
actions. It well illustrates that with a cer- 
tain phase difference between the two cur- 
rents the action of repulsion greatly pre- 
ponderates over that of attraction. It is 
a characteristic of this armature that it 
tends to get into a position where it does 
not include any lines of force and where it 
can do the least actual work. In this re- 
spect it is the opposite of the armature of 
the ordinary electro-magnet such as is 
sometimes used in are lamps. Such an 
armature tends to move into position 
where it includes all the lines of force and 
where it can do the maximum actual 
work. For this reason I have found it 
hardly so well suited to the purposes of 
regulation as the inductive armature, it 
being much harder to secure a considerable 
range of movement with approximately 
uniform pull with a magnetic armature. 

In our next diagram we have curves 
plotted of the actions taking place in a 
non-inductive armature. It will be ob- 
served in this diagram that the actions 
resulting from induced currents in the 
armature are practically balanced, the at- 
traction and repulsion offsetting each 
other. 

Referring again to my first diagram I 
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will call attention to the figure on the 
right of the sheet which is illustrative of 
the conditions of operations in the induc- 
tive armature. To the left of the centre 
is shown current in the coils of the lamp 
and magnetism coincident with each other ; 
below the centre the electro-motive force 
of the armature with its relative angular 
position; on the lower right-hand of the 
centre the current in the armature, show- 
ing the angle of lag relatively to the cur- 
rent in the coils of the lamp. I purposely 
omitted the electro-motive force of the 
coils as it is not material in considering 
the phenomena in question. 

In my next diagram I illustrate the con- 
ditions obtaining in the action of a con- 
stant potential alternating lamp. It is 
apparent that the current through the sys- 
tem which may be considered as consumed 
by the lamp can be divided into two com- 
ponents, the energy component, which is 
equal to the watts lost, divided by the volt- 
age across the terminals; the second being 
the magnetization component, which pro- 
duces the magnetic field, this latter lag- 
ging 90 degrees behind the former. The 
magnetization component sets up an elec- 
tro-motive force represented in the lower 
horizontal line which is leading by 90 de- 
grees and which represents the inductive 
drop of the system. Measurements of the 
actual watts consumed in the are show 
that when the are watts, for instance, are 
420, the voltage across the arc 70, the cur- 
rent is 6 amperes. This shows that the 
current and electro-motive force are not 
displaced in phase in the are. We there- 
fore represent the arc voltage and ohmic 
drop in the system on the same line as the 
current. By combining the two electro- 
motive forces we get as a result the value 
of the electro-motive forces which produce 
the current in the system. In the dia- 
gram, the current is shown as lagging be- 
hind the terminal voltage by an angle the 
cosine of which equals the real watts di- 
vided by the apparent watts. Therefore if 
the real watts are 450 and the apparent 
watts 600 we have as a power factor 705. 
In the upper portion of this diagram is 
shown an illustration of the parts going to 
make up the complete system including a 
choke coil and are. I think this needs no 
explanation. 

Considerable interest has been developed 
of late in discussions of the relative can- 
dle-power to be obtained from direct and 
alternating-current lamps, and with a view 
of ascertaining the relative merits of the 
two, I have had photometric measurements 
taken of the alternating and direct-current 
lamp in which the voltage was identical 
and in which the position, globes and gen- 
eral conditions were alike for the two. In 
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the diagram before you are plotted curves 
resulting from these measurements. The 
inner curve is that from an alternating 
lamp. You will notice that while’ the 
direct-current lamp exceeds the alternat- 
ing in power by an average of about 12 
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per cent, there is a remarkable similarity 
in the matter of distribution. You under- 
stand, of course, that this test was made 
purely with a view of determining the 
relative intensity and that the curves 
do not purport to show candle-power. 
In this connection I will state that the 
photometric system of measurement of arc 
lamps, especially of the enclosed arc, 
is a very difficult matter. For in- 
stance, in the alternating are we find 
a continual shifting of the are from place 
to place so irregular that it seems in the 
words of a friend of mine to be executing 
a geometrical fantasia. This shifting of 
the are results in enormous changes in 
the intensity of the light from time to 
time. When the arc is upon one side of 
the carbons the light emitted from the op- 
posite side is comparatively weak and for 
about 10 degrees in the centre, that is, five 
degrees above and below the horizontal 
plane, is very strongly violet, while upon 
the side where the arc is located the light 
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is quite intense and white in color. It 
became necessary, therefore, in making 
the photometric tests of this arc, to make 
a large number of measurements and take 
the mean in order to arrive at any ‘thing 
like a safe average. This peculiarity of 
having a violet band upon one side and a 
bright light upon the other seems to be 
more a characteristic of the alternating 
than of the direct-current enclosed are 
lamp. It is true that the arc of the direct- 
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current lamp shifts about very consid- 
erably, and that when it is upon one side 
there is a considerable shadow from the 
carbons upon the other side and a marked 
diminution of light, and the same pre- 
cautions had to be taken in measurements 
of light intensity with this lamp as with 
the alternating. It was found, however, 
that a safe average could be obtained with 
a considerably smaller number of meas- 
urements than with the alternating. 

So far as I have gone in the application 
of reflectors on the alternating lamps the 
results have not been particularly encour- 
aging. While there is undoubtedly some 
advantage to be gained by their use, there 
are numerous difficulties in the way of 
using effective reflectors, and such reflect- 
ors as are found suitable for use and prac- 
tical have not been found very effective. 


DIAGRAM OF THE CONSTANT POTENTIAL 
ALTERNATING ARC LAMP. 
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In the measurements of relative light in- 
tensity given in the diagram, the alternat- 
ing lamp was supplied with a metal re- 
flector, white enameled on the under side, 
while the direct-current lamp had no re- 
flector. You will note that notwithstand- 
ine this fact the light intensity in the 
upper portion of the curve from the direct- 
current lamp is considerable greater than 
that from the alternating. 

Tn order to correct the violet rays in the 
alternating lamp and make it acceptable 
for commercial lighting, I have made use 
of what is known as an alabaster globe. 
This globe is composed of two layers or 
thicknesses of glass, one of which is clear 
or slightly tinted with uranium, the other 
opalescent: The combination of these 
two act upon the violet rays almost the 
same as an aqueous solution of quinine 
sulphate and transform the violet into 
white light. This result is not effected, 
however, without a material loss in the 
intensity of the light, but it has been 
found in practice to be a necessary sacri- 
fice, as in almost all instances a proper 
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color of light is demanded irrespective of 
the power. 

In a recent article which I have read 
regarding the use of alternating arc lamps 
in series are lighting, I was interested to 
note the, I think, somewhat over enthusi- 
astic claims made for the alternating 
lamp in the matter of its light distribu- 
tion, and also in regard to the fogging 
or clouding of the globe by deposits from 
the are. So far as I can determine the 
deposit upon the interior of the enclos- 
ing globe is somewhat greater from the 
alternating arc than from the direct cur- 
rent, and begins to form considerably 
sooner after the light is started. This I 
am inclined to think is due to the fact 
that cored carbons are used in the alter- 
nating lamps, as when an alternating 
lamp is operated with solid carbons, there 
seems to be no more deposit than if the 
current were direct. However, the ad- 
vantages gained by the use of cored car- 
bons in the alternating lamp are such as 
more than offset the objection. 
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It was stated last week that the bank- 
ing syndicate, understood to have been or- 
ganized by Kuhn, Loeb & Company, 
to take care of the big floating debt of the 
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Third Avenue Railroad Company, will 
arrange to do so by issuing a short-term, 
low-interest-bearing obligation, probably 
in the nature of collateral trust bonds. 
Besides the floating debt of $16,240,122 
already announced, additional construc- 
tion work has been contracted for that 
will bring the amount needed to be raised 
to about $24,000,000. About $5,000,000 
will be required for the new electrical 
power house and $3,000,000 for the 
equipment of the Grand street line. 
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THE PRESENT STATUS OF THE CEN- 
TRAL STATION IN THE 
UNITED STATES. 


EXTRACTS FROM THE PRESIDENTIAL AD- 
DRESS, BEFORE THE NORTHWESTERN 


ELECTRICAL ASSOCIATION. 


BY HENRY L. DOHERTY. 


(Concluded from page 89.) 

Unfortunately the American people are 
too easily influenced by the statements of 
well-known men, and read and accept 
their views without stopping to consider 
whether they are competent to know 
whereof they speak. Two well-known 
financiers have, during the past year, 
stated that the young man of to-day is 
over-educated; and we now hear much 
about so-called super-education. I think 
this idea has taken greater root among 
central station men than any others. All 
of us can not follow the vocation of finan- 
ciering; and what special knowledge do 
these financiers possess of the needs of 
other vocations not known to others? 
Financiering is a profession—if it can 
be dignified by that term—requiring the 
same talent as required by a pawnbroker 
or a country store-keeper, and the testi- 
mony of a man with a_ reputation 
as a successful financier should be no more 
quickly accepted on the merits of educa- 
tion than on the technique of piano play- 
ing. These men unconsciously aim to 
tear down all higher education for the 
sake of airing an unstudied whim. 

Education, in its broadest meaning, 
can not curtail a man’s ability; and, if 
modern education proves harmful, it 
merely renders present methods question- 
able, and, in turn, indicates lack of proper 
education in psychology, pedagogy and 
kindred sciences on the part of our edu- 
cators. 

Perfection in the electrical business 
will never be made by following the ad- 
vice of these accepted oracles, and placing 
ignorant men in positions of responsi- 
bility. Select your employees with the 
usual requisites as to knowledge, truth- 
fulness and judgment; but, by all means, 
when these talents are equal, choose the 
most highly educated talent the posi- 
tion will command. I would also 
recommend further education of present 
employees. Many correspondence schools 
are springing up all over the country, 
and I know some of them are good.. The 
promoters of this method of education are 
doing a great philanthropic work. They 
may be unconscious of it, and are, un- 
doubtedly, prompted by personal gain; 
but, nevertheless, correspondence schools 
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bid fair to do much towards our progress, 
and have many advantages peculiar to 
themselves. They reach the man who 
wants an education, and the man who 
knows what kind of an education he 
wants. They reach the man who is prob- 
ably engaged in the very work he is 
studying, and his education and practical 
experience go on simultaneously, and his 
work is apt to keep him interested in his 
studies. They place within the reach of 
all the means to take advantage of the 
opportunities that are apparent to them. 

The necessity for some equitable method 
of charges is of greater importance than 
the attention given this matter would lead 
one to believe. Flat rates for a steam 
plant are almost absurd, yet have some 
peculiarly redeeming features. Straight 
meter systems are so inequitable as to 
render one customer highly profitable 
and another customer absolutely un- 
profitable, both paying a uniform rate. 
Sliding-scale meter rates are generally 
based on nothing, and merely represent 
the whim of the maker. The Wright- 
demand meter and the General Electric 
Company’s two-rate meter are steps in 
the right direction, but can not be re- 
garded as anything more than make- 
shifts. The plan of charging a certain 
rate for the complete installation for the 
first hour, and a lesser rate for each suc- 
ceeding hour, is often more equitable 
than either, and is far more simple. All 
plans so far proposed are manifestly in- 
equitable under some conditions. 

The agitation about “Municipal Owner- 
ship” seems to be as active as ever; and, 
to be frank, I think it is increasing rather 
than diminishing. Without commenting 
on the motives of many of the leaders, it 
must be admitted that others of them are 
sincere and honest in their advocacy of 
this cause. If this craze is allowed to 
run its course, popular opinion will, in 
vime, desert it; but in the meantime, 
many of our properties will be injured, 
and the cities adopting it will reap a har- 
vest of disappointment for their failure 
to give the matter proper consideration 

One of my political friends once wrote 
me as follows: “They (the people) want 
it, and I am on record as favoring it. I 
am no longer so sure I am right, but there 
are other reforms that I know I am right 
about. Were I to experience a change of 
heart on this question, it would remove all 
chances for my election and would elect my 
opponent, who knows less about this sub- 
ject than I, and who has but this one plan 
in mind. Even should our electrical ven- 
ture not prove thoroughly successful, I 
can manipulate other reforms that will 
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more than compensate for this. No mat- 
ter what my personal views may be, my 
election will make me their servant, and 
I can but do as 90 per cent of the peo- 
ple want me to do. Even if I admit that 
most municipal electrical plants have 
been failures, it does not follow that ours 
will also be a failure. I think you will 
grant that it will be honestly run during 
my administration.” There is a lesson for 
all of us in this letter. Here is a man that, 
to my personal knowledge, is as honest 
as the average man; in fact, even more 
so. To his mind 90 per cent of the 
people want a municipal plant; and no 
sane man would express opposite views to 
90 per cent of the people and expect to 
receive an election at their hands. I fear 
we are wasting our breath in trying to 
educate the municipal officers. A ma- 
jority of them already know that muni- 
cipal ownership is a rank fallacy, but 
they are too wise to express views con- 
trary to the people they must look to for 
re-election. By championing the views 
of the people—even though they know 
them to be wrong—offers an easy road to 
office. We must educate the people. 

** You can’t fool all the people all the 
time,” and more than one community 
has awakened to the fact that municipal 
ownership did not yield what. was 
promised. I challenge any one to cite a 
single instance where a municipal plant 
cost no more than was anticipated and 
yielded all that was promised. 

The sentiment of the masses has been 
more roused against the semi-public cor- 
porations by a marked increase in the 
value of some of these properties than by 
any other cause. ‘lo attack this particu- 
lar property and exempt other property, 
seems to me unjust. Let us for the 
moment admit that this class of property 
has appreciated by virtue of increased 
population and other benefits, not secured 
solely by the personal efforts of the 
owners and managers of this class of 
property, and endeavor to justly ascer- 
tain to whom this increased value should 
belong. This can most easily be done by 
comparison. 

Let us assume that Smith and Jones 
seek investments in the same small town, 
Smith builds a_ street railway and 
electric light plant, and Jones buys 
real estate. Smith, by virtue of his 
class of investment, must employ labor 
and - give assistance to other local 
enterprises, paying the most strict at- 
tention to his business, and do everything 
within his power to assist in the develop- 
ment of the town for the sake of develop- 
ing his own property. Jones has a class 
of property which requires the employ- 
ment of no labor, practically no attention, 
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and merely the payment of nominal taxes. 
He need in no way assist in the develop- 
ment of the town, and his investment has 
added nothing to the physical property of 
the town, for the property was there and 
was just as available before his purchase 
as afterwards. He can live in Europe or 
elsewhere and feel perfectly secure of his 
investment. 

In the course of a few years this small 
town has grown to be a big city. Smith 
finds his property has increased greatly in 
value. The real estate which Jones pur- 
chased has been surrounded by modern 
buildings, gas, water, electric light. sewers 
and improved streets, and has also in- 
creased greatly in value, each develop- 
ment having contributed its share towards 
this increased valuation to Jones’s prop- 
erty. He is now rich and influential. No 
one seems to be prejudiced against him or 
seeks to deprive him of what might be 
construed as unearned wealth. Smith, 
on the other hand, who has done 
much to assist in the development 
of the city, is regarded as a_ tres- 
passer on the city streets; he is a target 
for abuse and hatred. The masses believe 
the increased valuation of his property 
should belong to them, and the city is 
urged to confiscate his property for the 
profit (?) of the city. To me it seems 
that Smith is even more entitled to the 
increased valuation of his property than 
is Jones, and I can not feel that the 
American people can take any other view 
of this matter after the question has sim- 
mered down to a pure matter of fact, and 
politicians and newspapers treat the sub- 
ject in this manner and discontinue their 
present method of oratorical gymnastics, 
which sound well, but mean nothing. 

Generally, all we ask is to be let alone ; 
we should, however, enjoy better protec- 
tion from thefts of current, and a perma- 
nent method of taxation should be de- 
cided upon. As a matter of justice, and 
for the sake of developing our natural 
resources, the companies developing water- 
powers and transmitting at long distance, 
should be granted the right of eminent 
domain. Interference with high-voltage 
transmission lines should be so severely 
punishable as to offer the most complete 
protection to these properties. 

The development of water-powers repre- 
sents a field of great activity, and one 
highly profitable if backed by caution, 
good engineering and judgment. Hasty 
conclusions, bad engineering and improper 
decisions have and will bring disappoint- 
ment. A water-power is good for its 
minimum capacity only; and volumetric 
calculations on the flow of the stream can 
not be too carefully made or gaugings 
taken for toolong aperiod. Each develop- 
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ment has its own particular difficulties, 
such as anchor ice, freshets, back water 
and suitable foundations requiring not 
only intelligent engineering, but experi- 
enced engineering. 

The power thus secured is not always 
quickly salable, and unexpected extra 
costs have often run the fixed charges 
to a figure that, when added to 
the operating expenses, exceeded the 
cost of steam-power. This has been the 
case particularly when the cost has been 
reduced on the basis of quantity sold. 
Many central stations have a maximum 
load peak fifteen to twenty times the 
minimum load ; and, if the cost of devel- 
opment per unit of power is high, the 
anticipated profits are never realized. 

There is a most unjust freight classifi- 
cation on all electrical goods, and the 
National Electric Light Association has 
recently issued a pamphlet giving a very 
clear explanation of this matter, and the 
method we should pursue for relief. I 
hope each member will procure a copy of 
this pamphlet and use his personal influ- 
ence to convince the railroad men of his 
acquaintance of the gross injustice of the 
present classification. I would also rec- 
ommend that the incoming president take 
up this matter, and, if possible, provide 
assistance in the excellent work being 
done by the committee of the National 
Electric Light Association. 

The Northwestern Electrical Association 
is experiencing a substantial and healthy 
growth, and is capable of doing much 
valuable work for the benefit of the 
central station business. Every central 
station in the Northwest has and will be 
benefited to a greater extent than the cost 
of membership in this association and the 
sending of a representative to all of our 
conventions. 

a -e 
What Is the Cause of Thunder ? 
To THE EpiTor oF ELECTRICAL REVIEW: 

What is the cause of thunder, meaning 
the cause of the noise? We do not know. 
The thunder, we know, is a result of the 
phenomenon we call “lightning,” but just 
what it is has not been as yet adequately 
determined. The electric discharge pro- 
duces a variety of effects, physiological, 
luminous, calorific, magnetic, mechanical 
and chemical, whose characteristics are 
more or less well recognized. It is fair to 
presume that we must hunt for the cause 
of the noise in the calorific, mechanical or 
chemical attributes. 

Most of the authorities in definition say 
thunder is the noise immediately following 
a flash of lightning, and is due to the dis- 
turbances of the air caused along its path 
by the discharge, and they let it go at that. 
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It may be that the real explanation will 
be found partly in each of the calorific, 
mechanical and chemical actions. A mere 
disturbance of the air is hardly an ade- 
quate reason. We have too little evidence 
togoupon. The heating effects, so-called, 
may have some bearing. We know the 
spark will inflame ether, alcohol and some 
of the hydrocarbon gases; yet it does not 
ignite gunpowder, except by the help of a 
wet string which becomes heated. A 
Leyden jar charged and discharged sey- 
eral times in rapid succession. becomes 
heated. All solid conductors become 
heated by it. But does air? Mechanical 
effects are numerous and usually disas- 
trous to any solid body not a good conduc- 
tor. We are shown by Kinnersley’s ther- 
mometer that some effect is produced on 
a body of water, but it is asserted not to be 
due to any increase of temperature in the 
air. 

The chemical effects are most varied. 
Priestly found a reduction of volume in 
moist air by passage of the spark 
(which may be significant), and that the 
air became acid. Cavendish found this 
was due to the formation of nitric acid 
by the chemical action of the discharge. 
Compound gases are readily decomposed, 
but air is not a compound gas; it is merely 
a mixture of oxygen and nitrogen and 
neither of its constituents is combustible. 
One assists combustion of other bodies, 
while the other is inert in that sense. 

But we may get some light on the sub- 
ject yet from the indefatigable army of 
electrical investigators. Possibly the re- 
searches in the liquefaction of gases may 
help out. In a recent paper on the sub- 
ject, it is stated that ozone liquefies at at- 
mospherie pressure at a temperature of 
135.4 degrees Fahrenheit, and that it is 
easily exploded. Now it is well known 
that the electric discharge produces this 
so-called allotropic oxygen in great abun- 
dance. According to Priestly the elec- 
tric discharge effects a reduction of volume 
in moist air, which would indicate ordi- 
narily a fall of temperature. Moist air is 
the usual atmospheric condition during 
lightning flashes. Possibly the stream of 
innumerable sparks in a stroke of light- 
ning produce a cumulative or intensive 
effect, first lowering the temperature, then 
forming ozone, then causing its liquefac- 
tion and finally its explosion, or perhaps 
detonation, which expresses more accu- 
rately: the terrifying crash following or 
accompanying a lightning stroke near at 
hand. This is mere speculation and I 
give it for what it is worth. 

M. 

Hoboken, N. J., January 27, 1900. 
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Alternating Currents in Iron Wires— 
It is well known that iron wires offer an 
abnormally large resistance to alternating 
currents, due to what is known as the 
“throttling effect.” Theoretical investi- 
gations have been made as to the magni- 
tude of this throttling effect, but in nearly 
all these a constant permeability in the 
iron wire is assumed. This is obviously 
not obtained in practice, and hence the ex- 
perimental work described in the article 
by Professor E. Merritt on the subject 
in the Physical Review is most welcome, 
says the London Electrical Engineer. 
The author points out that not only is the 
value of the permeability constant inde- 
terminate, but also that the permeability 
of different layers of the iron wire is ob- 
viously different. At his suggestion, Mr. 
H. H. Denis investigated this subject ex- 
perimentally. The method employed is 
not a rigorously accurate one. It consists 
of stretching an iron wire side by side 
with a wire of German silver between two 
heavy brass blocks. The current is sent 
through these two wires in parallel, and a 
telephone is employed to ascertain the 
point on the iron wire corresponding in 
potential to a given point on the German- 
silver wire. It was found that at no point 
was complete silence obtainable, and this is 
thought by the author to be due to the 
variation in the self-induction of the iron 
wire during the course of each alternation. 
Alternating currents with a frequency 
of 130 complete periods per second were 
used, and comparative tests were made of 
the resistance of the iron wire to alternat- 
ing and direct currents of the same 
strength. These results are shown in 
curves which, while not rigorously accur- 
ate, show the general behavior of the iron 
wire. For instance, with a wire of 0.366 
centimetre diameter, and a current of not 
a quarter of an ampere, the resistance of 
the wire to alternating and direct currents 
is approximately the same. As the cur- 
rent increases the permeability of the iron 
increases, until at six amperes the resist- 
ance to alternating currents is, roughly, 
three and one-third times as much as the 
resistance to a direct current. A further 
increase in the current decreases the differ- 
ence, until at 15 amperes the resistance 
of the wire to both alternating and direct 
currents is practically the same. This is 
due to the outer layers of the wire becom- 
ing saturated, and to the permeability of 
these outer layers being, in consequence, 
diminished. The wire is then approxi- 
mately equivalent to a core of high per- 
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meability surrounded by a shell of non- 
magnetic material. The thickness of this 
saturated or non-magnetic layer increases 
with the increase in current until the wire 
is practically saturated throughout, when 
it behaves like a non-magnetic substance. 
The author gives calculations to show that 
the value of the magnetizing force on the 
surface of the wire experimented with is 


sufficient to cause the saturation of these 


layers. The method of experiment is 
such that concordant results could not 
always be obtained, but that the essential 
characteristics mentioned above were in- 
disputably present. The author consid- 
ers that further experiments are required 
to show in what way the approximate 
theory must be modified in order to 
become applicable to magnetic metals. 
lons of the Electric Wind—It is a gen- 
erally accepted theory of what happens 
when a sharp point discharges electricity 
through a non-conducting gas on to a 
smooth metal plate, that the strong field 
at the point dissociates the gas into posi- 
tive and negative ions, and that a one- 
way flow of the ions of like sign to the 
point thereupon ensues from point to 
plate, says Mr. E. E. Fournier d’Albe in 
one of his abstracts. Rutherford has 
measured the velocity of ions dissociated 
in gases by Reentgen and by uranium 
rays, and finds that for air the sum of the 
positive and negative velocities in a field 
of one volt per centimetre is 3.2 centi- 
metres per second. JZeleny has since 
shown that the ratio of the velocity of 
the negative to that of the positive ions 
is 1.25 for air in the same field. A. P. 
Chattock propounds the question as to 
whether the ions produced by the electric 
wind from a point discharge. Knowing 
the field, the current and the volume 
density of the ions, the author calculates 
the pressure which the ions must exert 
upon the plate and the drag they must 
exert upon the gas owing to its viscosity. 
The formula obtained is used for deter- 
mining the velocity of the ions in terms 
of the pressure on the plate, which, 
though small, is distinctly a measurable 


quantity. The velocity obtained is very 


close to Rutherford’s value, and the ratio 
is 1.31. The author concludes that the 
Reentgen ray ions and the wind ions are 
identical. 


Magnetic Variation of Peltier Effect— 
The most complete experiment on the in- 
fluence of a magnetic field upon the ther- 
mo-electric properties of metals is un- 
doubtedly that of Houllevigue, who found 
that the electro-motive force of an iron- 
copper couple is modified by a magnetic 
field, increasing at first to a maximum 





Vol. 36—No. 5 






and then returning to its normal amount 
in a field of 350 units, after which it de- 
creases. A. Pochettino has investigated 
the influence of the magnetic field upon 
the Peltier effect, taking the precau- 
tion of allowing for the variation of 
thermal conductivity exhibited by mag- 
netic metals on magnetization, says an 
Electrician abstract. He employed a 
copper-iron couple consisting of copper 
and iron tubes soldered to an intermed- 
iate silver tube. The temperature was de- 
termined by another thermo-couple, made 
of very thin silver and argentan wires to 
avoid the influence of the field. The 
author found that the Peltier effect 
varies with the magnetization in an ir- 
regular manner. In a field of 98 
units it reaches a maximum value of 
8,968 X10-°, and then it decreases, pass- 
ing through its normal value in a field 
of 345 units. Houllevigue’s formula, 
taken in conjunction with that of Thom- 
son, only gives the values correctly for 
fields of more than 700 units. The varia- 
tion of the Peltier effect is independent 
of the direction of the magnetization. 

Platinum, Iridium and Osmium—A great 
deal of interest has been manifested of 
late in the rarer metals, and a great many 
inquiries have been received about them. 
Numerous reports of new discoveries abroad 
of platinum, iridium and osmium have 
been made, and in response to an inquiry 
the following information about these 
metals has been furnished by the State 
Department, at Washington. A number 
of consuls have investigated the subject, 
and the reports from South America and 
Canada show that these metals do not 
exist in paying quantities in either of 
these districts. Throughout British 
Columbia they have been found scattered 
quite widely, and there is a general im- 
pression that they may be found in quan- 
tities which will be of value, but there is 
as yet very meagre information concern- 
ing them. 

Wireless Telegraphy in Practice— Wire- 
less telegraphy is to be employed at once 
on the Dover-Calais and the Folkestone 
Boulogne boats from a central station at 
Dover, where a pole will be erected, says 
a press telegram. The masts of the boats 
will suffice for the other end of the cir- 
cuit. The system will then be extended 
probably to the Dover-Ostend “boats, too. 
It is also stated in the daily papers that 
experiments made with wireless teleg- 
raphy at the Modder River, in South Af- 
rica, have shown that the excessive dry- 
ness of the air and the soil there and the 
slight impediments in the latter cause ob- 
structions in the earth current. The diffi- 
culty has been partly overcome by attach- 
ing the wire to a railway or to a wire fence, 
increasing the area of contact, or by using 
zinc troughs filled with wet earth. 
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The Improved Sussman Lamp for 
Coal Mines.* 


The Sussman lamp for mines, which 
has attracted much attention in Europe, 
has been materially modified as a result 
of experience. The latest form is now 
in use at the Strepy-Bracquegnies Colliery 
in Belgium, and is described by M. Joseph 
Goffin in a recent communication to the 
Societe des Ingenieurs des Mines du 
Hainaut. 

The accompanying illustrations show 
the various parts of the improved lamp, 
which comprises three essential portions, 
the box, a, containing the accumulators ; 
the portion, b, carrying the incandescent 
lamp; the reflector and the contact plates, 
ee (Figs. 2 and 3), and lastly the glass- 
holder f (Fig. 1), with its hook for carry- 
ing and suspension. 

As may be seen by Figs. 4 and 5, the 
two cells of the accumulator are contained 
in india-rubber receptacles, g q, capable of 
resisting any shock, and enclosed, as usual, 
in a tin-plate box, r, cut in two towards 
the top, the two parts being joined 
together, after the accumulator is put in 
place, by the strip of tin-plate, v, soldered 
over the joint. The receptacles, gq, are 
closed by flexible india-rubber covers, s s, 
stuck to their boxes by a suitable solution ; 
and each cover has the form of raised cups 
for receiving the connections and also 
tubes for allowing the gas to escape, so as 
to prevent the leakage of acid, while at 
the same time forming elastic joints, per- 
fectly tight. 

As already observed, the lamp has an 
original arrangement of contact and con- 
nection forming interruptor, an arrange- 
ment applicable to all lamps, formed in 
two parts, one of which, the glass carrier 
with lighting arrangement proper, is con- 
nected with the accumulator box by a 
screw or other joint that obliges the first- 
named part to turn on the second. 

Although, for preventing the workmen 
from extinguishing and relighting their 
lamps underground, the Belgian mine reg- 
ulations prohibit the use of an external 
switch, it is advisable to only switch on the 
light at the moment of going down; and 
on the other hand, the present arrange- 
ments for locking are not sufficiently rapid 
to dispense with preparing, and therefore 
lighting, beforehand, a large number of 
lamps, thus needlessly increasing the 
period of lighting—it may be three- 
quarters of an hour. Now the new ar- 
rangement permits of only switching on 
thelight atthemoment the lampis given out 
and even, if desired, of allowing the work- 
man to light his lamp when he goes down 





*From the Engineering and Mining Journal. 
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by simply giving a last turn to the screw, 
which completes the closure; and it also 
affords a simple method for connecting 
the two parts, which turn one upon the 
other for opening or closing. This ar- 
rangement is specially shown by Figs. 2 
and 4 in its application to the rack form 
of safety lock; but it may be employed 
generally with all arrangements in which 
the junction is effected by giving a turn 
to one part with respect to the other. 
The switch arrangement is constituted 
by an insulated plate, g (Figs. 2 and 3), 
carrying on its inside face two plates of 
brass or copper insulated from one an- 
other, e e, in the form of circle segments, 
arranged symmetrically and separated by 
a band of ebonite, 1, which completes the 
circle; and on this plate is mounted the 
lamp with its reflector, each of the poles 























THe Sussman MINER’s LAMP. 


being connected with one of the sectors, 
and the plate being fixed permanently in 
the glass carrier, where it is kept in place 
by a screwed ring, t, Fig. 1. 

Each of the two contacts of the ac- 
cumulators is constituted by a spiral 
spring, 7, soldered, on the one hand, to 
one of the nipples, h h, and on the other to 
the screwed metal parts, kk; these are 
soldered to the flexible connecting wires, 
ll, which connect them with the accumu- 
lator poles, mm. The springs are en- 
closed in two small brass tubes, n n, which 
guide them and keep them in place in 
the fixed support, o (Figs. 4 and 6). It 
will be seen that, with this arrangement, 
on screwing the part, b (Fig. 2), into the 
glass carrier, and then the latter on to 
the box, a, the nipples of the spring will 
rub against the segments attached to the 
plate, so as to switch on the light, and 
then, when the nipples come into contact 
with the intermediate band of ebonite, the 
light will be switched off, to be switched 
on again when the poles are inverted. 
There are thus two interruptions for each 
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turn; and it is, of course, easy to stop at 
this point in the last turn, and thus switch 
on the light at the moment of giving out 
the lamp. 

As this arrangement of turning contact 
requires a fixed and rigid support for the 
spring terminals, the latter are kept in 
place by the support, 0, which is consti- 
tuted by an ebonite cup—see Figs. 4 and 
6—which is traversed both by the small 
terminals, nn, and the tubes, pp, that 
permit the gas of the accumulators to pass 
off; and is below this cup, o, that metal 
rods, m m, issuing from the cells, are con- 
nected at the inner portion, k, of the 
terminals by means of the flexible leads, 
ll. These improvements appear to be 
sanctioned by practice; and lamps 
crushed between two tubs have even con- 
tinued to give light, while the appliances 
for charging the accumulators have also 
been greatly improved with a view to 
facilitate this work. 
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‘The Manufacture of Carbons for Electric 
Lighting and Other Purposes.” A Practical 
Handbook. By Francis Jehl. Cloth, 232 Pages, 
83 illustrations. The Electrician Publishing 
Company, London. Supplied by the ELEctTRICAL 
REVIEW at $4.00. 


It is somewhat curious that so impor- 
tant an art as carbon-making should have 
had to wait so long for the appearance of 
a descriptive book of this character. The 
work is a very complete description of 
the methods of carbon-making in vogue 
in Europe, the American process being, in 
the author’s estimation, inferior. The 
book is deeply interesting, mainly on ac- 
count of the novelty of its subject mat- 
ter. Barring certain lapses from the 
usual construction of the English lan- 
guage, and an apparent conviction on the 
author’s part that his own experience 
and opinions are the only ones worth con- 
sideration, the book is valuable. Through- 
out the work Mr. Jehl keeps up a contin- 
ual lamentation about the inferiority of 
American carbon, notwithstanding the 
abundance of raw material found here, 
and urges manufacturers in the United 
States to drink deep at the fountains of 
his wisdom. He says: “No doubt the 
author will be able to show them [Ameri- 
can makers] where the ‘bug’ lies, and 
that they will soon be able to manufacture 
a carbon which will be on a par with any 
on the market.” 

If these statements are not taken too 
seriously anybody who wishes to under- 
stand the principles of carbon-making will 
find the book well worth reading. 








! 
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MODERN DEVELOPMENT IN ALTER- 
NATING-CIRCUIT SERIES ARC 
LAMPS.* 


BY R. FLEMING. 


(Concluded from page 93 ) 

This device has several advantages over 
a direct-current arc generator as a 
means of supplying constant current. 
In comparison, the efficiency is very much 
higher, even after taking into considera- 
tion the losses in the alternating genera- 
tor, the combined losses being very much 
lower than is possible to obtain with the 
direct-current machine of the best pos- 
sible type. The alternating system 
admits of the use of extremely large units 
designed for the very highest efficiency 
and solves the problem of doing all classes 
of work, both lighting and power, from a 
single class of generators. 

To appreciate the advantage of this 
thoroughly it is only necessary to bring 
before your mind a few of the old-time 
stations in which it was possible to find 
generated probably four or five separate 
and distinct classes of current for as 
many separate and distinct classes of 
work. We possibly had both alternating 
and direct-current generators for lighting 
and a separate class of direct-current 
generators for power work and in ull 
probability two or more classes of arc 
generators, some supplying street-lamps 
with 9.6 amperes, others supplying com- 
mercial circuits with a lower current 
value. All these units being of small 
size and mostly of a very inefficient type 
driven by inefficient steam engines and 
power consuming line shafts and belting. 

The modern station, however, is a 
marked contrast to the above. Here we 
have in the larger stations not more than 
five or six units of large size, the capacity 
being governed by the local conditions. 
These units are generally of the polyphase 
alternating type, driven by a uniform de- 
sign of compound or triple expansion 
steam engines, all of the highest possible 
efficiency. From these units power is 
supplied for all classes of work trans- 
formed to suit whatever the conditions 
may be, whether for power, incandescent 
lighting or are lighting. Commercial are 
lighting being done from the multiple 
circuits and street lights being supplied 
in series from constant-current trans- 
formers. Nothing can be more simple, 
and I doubt if it is possible to obtain a 
more efficient and more satisfactory in- 
stallation than one of the above type. 


*A paper read before the Northwestern Electrical 
Association, Miiwaubee, January 17, 1900, 
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Regarding the lamps that have been 
designed from time to time for use on 
series-alternating circuits, and their num- 
ber has been legion, yet the lamps that 
have gone into actual commercial opera- 
tion have been extremely few. 

The difficulties in the way of making 
a satisfactory series-alternating lamp have 
been very considerable ; several problems 
entering into the design which have made 
progress extremely slow. Owing to the 
nature of the current applied to the 
lamps it was difficult to overcome the noise 
and vibration in the mechanism and the 
behavior of the arc itself, too, was ex- 
tremely annoying. The quality of the 
carbon entered largely into the problem 
making experiments often almost hope- 
less. Altogether, experimental work on 
alternating lamps is the most annoying 
and most unsatisfactory that one could 
possibly engage in. Now, I think how- 
ever, that the problem has been fairly well 
solved, and even the very crudest of 
laboratory experiments have developed 
into a thoroughly satisfactory and com- 
mercial piece of apparatus, capable of 
deing its work equally as good, if not 
better, than the best direct-current ap- 
paratus of a similar nature, it being only 
necessary to observe a very few and simple 
precautions to get results that are, to 
say the least, highly gratifying and _ satis- 
factory, both from an engineering and 
commercial point of view. 

There are now in operation several 
thousands of these lamps in such positions, 
but if the work was not satisfactory they 
would not be tolerated for a moment. 

That the alternating lamps are success- 
ful as a means of street lighting, goes 
without saying. This is testified to by 
the large number which have been placed 
in operation during the past year. The 
objection that has been held against the 
alternating lamp, for a long time, that 
they did not give nearly as much light as 
the diret-current lamps, has not been 
substantiated, for, with an equal amount 
of energy, the alternating lamp is fully the 
equal if not the superior of the direct- 
current lamp, especia'ly for street lighting, 
owing principally to the improved dis- 
tribution of light from the alternating 
are. 

This subject has been gone over fully 
during the past year and is now pretty 
well understood and no fears need be 
entertained that the alternating lamp is 
not efficient. 

After development of any device or sys- 
tem in the laboratory, the next step is the 
practical application of such a device or 
system, and there is often more credit due 
the man who first risks his money and his 
reputation for good service to his cus- 
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tomers than to the man who does the 
actual development of such a device or 
system, and in this particular instance too 
much honor and credit can not be given 
to the management of the Hartford Elec- 
tric Light Company, who, in view of the 
fact that here was a system commercially 
unknown and untried, risked an expendi- 
ture of a large amount of money and time 
and bore with a considerable amount of 
trouble and experimenting, and were 
broad-minded enough to see that the sys- 
tem had very great possibilities and in 
case of success offered them very marked 
advantanges over their old system or any 
system that they had then investigated. 
But withal, it is only justice to the sys- 
tem to say that the loss from lights out 
was extremely small. Minor troubles, of 
course, developed and were remedied in 
short order, and now that the installation 
is complete with the most modern appara- 
tus, the operation is satisfactory in the 
extreme. The capacity of the installation 
is in the neighborhood of 700 lights, with 
practically no relay in case of accident, 
the transformers being subdivided and 
placed in substations, yet so much con- 
fidence had they in the system that they 
did not consider it essential to provide 
against accidents or breakdowns. 

It may be interesting in this connection 
to know one proposition that has been 
made. It is to mount a transformer on a 
truck, this to be stored at some convenient 
point, when, in case of accident, a team 
can be hitched on and driven to point 
where trouble has occurred. 

So far, this has not been put into prac- 
tical operation, yet it has all the essen- 
tials of success, and is a scheme that has 
considerable merit and, in my mind, 
would be an excellent means of providing 
relay in case of breakdown. The possi- 
bility of breakdown, however, is ex- 
tremely remote, as, owing to the con- 
struction of the transformer and the 
provision made against accidents due to 
either internal strains on the insulation or 
the possibility of damage by lightning, 
the probable use of a relay unit would be 
extremely limited. 

It may be interesting, from a financial 
standpoint, to learn that a certain light- 
ing company estimate that, owing to say- 
ings made by the use of this system over 
their old system of street lighting by 
means of open are lamps supplied by the 
old-style are generators, these latter being 
driven by small engines and line shafting, 
the new system will pay for itself within 
two years; that is to say, by the savings 
thade, they will be enabled to charge the 
first cost of entire system off their books. 
This, in many respects, is a remarkable 
statement to make, but I have it from the 
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ofticers of the above company that this is 
a very conservative statement, and, as a 
matter of fact, will be bettered to some 
extent. 

Regarding the cost of operation of these 
lamps, which, perhaps, is the most inter- 
esting subject for the central station, the 

ost of operating multiple lamps, both 

alternating and direct, is very well under- 
stood, owing to the fact that these lamps 
sre in very extended use, and there is 

arcely a central station in the country 
which has not a comparatively large num- 
her of either one kind or the other. The 
ost of operation of the series alternating 
.vstem is very nearly the same as regards 
the labor for trimming and the cost of 
carbon as in other enclosed arc lamps. 

is very difficult to compile any definite 
fvures on this subject or to make any 
definite statement, as the costs vary within 
extremely wide limits dependent upon 
!.cal conditions. 

The actual figures in detail are not 
»vailable, but in a number of cases it has 
heen estimated that, by changing over 

‘om the old method of lighting to the 
ow, a saving from $8 to $10, and in some 
ses as high as $12, per lamp per year 
has been made. The principal saving 
ios in the fact that the cost of trimming 
1d maintenance of the lamps is reduced 
wonderfully. With the new system one 
nian is abundantly able to take care of 
00 lamps, where it required six men to 
tuke care of an equivalent number of 
ixmps on the old system. In this way it 
is possible to employ a much _ higher 
vvade of workmen, thereby insuring that 
the lamps are properly cared for, which, 
with the enclosed lamps, is a very impor. 
tant item, as in this point alone lies a 
considerable portion of the success of this 
class of apparatus. A careless lamp trim- 
mer can easily spend his salary many times 
over, and the operation of the lamps 
(rimmed by such a man will be anything 
but perfect. With careful handling the 
hfe of the lamps will be extremely uni- 
form, and need not be trimmed oftener 
than once per week under the most severe 
Winter conditions, whereas, with careless 
‘rimming, the globes are not made tight, 
the carbons are cut of varying length, 
thereby destroying the principal advan- 
tages of the enclosed system. 

The question of globe breakage is also 
« much mooted one. This expense also 
is very variable, as the following tables 
show. The figures given were received 
from a number of representative central 
stations and isolated plants throughout 
the country. They cover nearly all forms 
of enclosed arc lamps, and also repre- 
sent nearly all degrees of care used in 
trimming. 
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INNER GLOBE BREAKAGE—DIRECT-CUR- 
RENT ARC LAMPS. 


PER TRIM. 
A— 650 direct-current circuit,5 amp-res, 2 r cent. 
B— 270 “ “ 7 i Fy ye Ty 
= 260 “ Ly 6.6 “ 434 “ 
) = 325 “ oe 6.6 - 34 “ 
E—3,000 be ay 
Commercial. 5 " 
(City Market), 
(Heavy Teaming), 6 <i 
Residential, 2-3 is 
F— 150 direct-current circuit, 6.6 ampercs, 344 sc 
G— 61 = = 6.8 “ a “ 
_ 175 ad o 5 “ 1 “ 
I— 50 bs as 4.8 = 6 ME 
J— 6) ig s 6.6 by 6.6 « 
K— 200 multiple, 5 nn 5% . 
L— 10 “ 5 i 54 te 
M—1,800 oe 44 “ee 44 “ee 
N— 160 ks 2% Satisfactory. 


INNERGLOBE BREAK AGE—ALTERNATING- 
CURRENT ARC LAMPS. 


PER TRIM. 


O— 35 alternating-current circuit, 6.6 amp., 
1 globe in 4 months. -18 per ct. 
44 (2 


P— 47 alternatiog-current circuit, 6.6 ‘* 
Q-— 127 os 6 6.6 “* 3 a6 
R— 40 se >) ee-> 
about, 4 = 
S— 300 alte:nating multiple, CG. Rey 
—1,200 “ oe 7.5 ** 54 “ 


It will be seen from the foregoing that 
no definite figures can be arrived at. A 
great deal depends upon the care with 
which the trimming and the cleaning of 
globes is performed. The energy con- 
sumed by the lamp seems to have but 
little bearing on the globe breakage, as 
the life of the globes on lamps burning at 
seven or seven and one-half amperes and 
consuming 500 watts or over, is as good 
as those on the four and one-half or five- 
ampere lamps that only consume 350 to 
400 watts. 

The question of the proper amount of 
energy that a street light should consume 
has provoked a good deal of discussion in 
the past nor does it seem to be per- 
manently settled yet, although a current 
of 6.6 amperes, with an are adjustment 
of 70 volts, seems to be almost universally 
satisfactory. The volume of light from 
such a lamp is certainly large enough for 
general street illumination. and even for 
certain severe conditions, where a greater 
amount of light is required, it is a far 
better plan to increase the number of 
lamps rather than increase the power of 
the lights themselves by increasing the 
energy supplied to each. The alternating- 
series lamp, consuming 425 to 450 watts, 
seems to be a satisfactory unit, both to 
the central station managers and city 
officials, wherever they have been used, 
giving an almost ideal distribution of 
light of the finest quality, being remark- 
ably steady and of good color and pene- 
tration. 

-<- 


Gutta-Percha in the Philippines. 


A recent German publication states that 
the Philippine Islands are among the few 
places where gutta-percha trees will 
flourish, and suggests the cultivation of 
the trees as an opportunity for American 
enterprise, 





AUTOMOBILES 


The automobile has just been put to 
a new use in Brussels, writes a corres- 
pondent in that city; the haulage of boats 
by electrical power along the canal be- 
tween the capital and Charleroi. The 
automobile derives its energy from a rail- 
way composed of six lines, three of high 
tension (6,000 volts), and three of low 
tension, on which the trolleys run. The 
electricity is furnished by three dynamos, 
each of 120-horse-power. This new 
method of traction is found to be three 
times quicker than horse haulage. 











It is announced that a meeting of the 
shareholders of the Illinois Electric Ve- 
hicle Transportation Company will be 
called soon to act upon a suggestion to 
reduce the authorized capital stock of the 
company from $25,000,000 to $2,500,000. 
There has now been paid in one. instal- 
ment of $5 a share. It is the plan to call 
for one more instalment, amounting to 
$5, which will make the $2,500,000 of 
capital. But it is proposed not to ask for 
the entire $5, but in smaller amounts, 
from $1 to $2 per share, as the funds are 
needed. 

Probably the ordinance offered in the 
Council by Alderman Blake of the Fifth 
Ward requiring fenders on automobiles 
was not meant to be taken seriously, says 
the Chicago Record. However, when new 
forms of carriages are so frequently made 
the subject of senseless attack it is not 
always safe to ignore a proposition because 
it is such a very foolish one. No one 
would have thought, for example, that 
automobiles would be ruled off the boule- 
vards until a park board actually passed 


resolutions putting such a rule into 
effect. Automobiles are not so dangerous 


to pedestrians as are vehicles drawn by 
horses, and any proposition to require 
fenders on them is manifestly unreason- 
able and absurd. Alderman Blake may 
have a perverted sense of humor or he 
may take himself seriously; in any event 
his fender ordinance ought to be 
squelched. 


-_—- 
A Wire Trade Secret. 

A wire salesman, representing a cor- 
poration of the highest standing, while 
lauding his production as superior to that 
of any other maker, informed an eager 
and deeply interested listener the other 
day that where his company used only the 
purest, therefore the most costly, materials, 


most, if not all, of his competitors resorted 
to the cheapening process to a shameful 
degree, even using a large percentage of 
alimony in the manufacture of a certain 
popular brand, 
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The Aluminum Transmission Line 
of the Hartford, Ct., Electric Light 
Company. 

The use of aluminum as an electrical 
conductor has been noted and commented 
upon with more frequency during the 
past year than ever before. The high 
price of copper has opened a field for this 
metal that has given it a great impetus. 
As with all innovations, the facts regard- 
ing the electrical properties of this metal 
are known in a general way to most elec- 
trical engineers, but the actual conditions 
governing the use of this new conductor 
are not appreciated. ‘The trial stage is 
now past. Aluminum conductors have 
successfully stood the test of practical 
working under many different conditions 
and for continued periods of time. It is 
with the idea of showing just what can 
be actually accomplished with the metal 
that the following description is given : 

The Hartford Electric Light Company, 
of Hartford, Ct., recently determined to 
supplement its steam plant and power 
facilities by using a water-power on the 
Farmington River, about 12 miles from 
Hartford, between Tariffville and North 
Bloomfield. It has developed there 2,000 
horse-power and the transmission to 
Hartford is by a three-phase line, using 
three aluminum cables of 342,000 circular 
mils area. The actual length of the line 
is a little over 11 miles, the current being 
carried through the city of Hartford to 
the light station by copper cables in con- 
duits. In all over 60,000 pounds of 
aluminum was used, the wire being de- 
signed to be the equivalent of No. 0000 
copper. The specifications under which 
this wire was furnished were very rigid. 
The aluminum was required to have a 
conductivity of not less than 60 in the 
Matthiessen standard scale, or an ohmic 
resistance at 75 degrees Fahrenheit, not 
greater than .05057 ohms per thousand 
feet. Upon this basis the comparative 
cross-section between copper and alumi- 
num of equal conductivity would be as 
100 to 161.7. The tensile strength was 
guaranteed as not less than 27,700 pounds 
per square inch, with an elastic limit of 
one-half this ultimate. As a wrapping 
test, the wire was guaranteed capable of 
being wrapped in six turns around its 
own diameter, unwrapped and again 
wrapped in six turns around its own 
diameter in the same direction as the first 
wrapping, without showing cracks. The 
composition was guaranteed not less than 
99.6 per cent pure aluminum. 

Based on these specifications, there was 
a very considerable saving in using alum- 
inum over the corresponding copper. The 
wire was delivered on reels in lengths of 
about 2,000 feet. 


ELECTRICAL REVIEW 


One of the points of importance in the 
erection of this line was the question of 
joints. As a matter of fact, there is a 
great deal of misconception upon this 
point. It has been long contended that 
aluminum could not be soldered and that, 
therefore, a perfect joint was out of the 
question. The wire actually used in this 
transmission line consisted of seven 
strands, each of approximately 48,800 
circular mils. This gave an actual diam- 
eter over all of slightly less than three- 
fourths of an inch. It was impossible to 
use the ordinary twist tube or McIntire 
joint, which has proved very successful in 
some of the high-tension transmission 
plants in the west. This McIntire joint 
requires no solder, the two ends of the 
wire being placed in a slightly flattened 
tube and then six or seven twists being 
put in the tube. This joint can be suc- 
cessfully used even in seven strand cable, 
up to three-eighths or even one-half inch 
diameter. 


‘ 2 
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of galvanic action at the ends of the joint, 
the ends were covered with white lead 
after they had cooled. .There wag.no 
chance for galvanic action inside the 
sleeve, as it was impossible to have mois- 
ture present except at the ends. 

That this method of jointing was thor- 
oughly practical is proved by the fact that 
one man kept the entire erection gang 
busy in putting up the wire. The joints 
thus made not only develop the full 
strength of the wire, but cause an inap- 
preciable loss in the transmission of the 
current. 

The pole line consists of poles spaced 
100 feet apart, and, for the majority of 
the distance, parallels the tracks of the 
Central New England Railroad from Hart- 
ford to Tariffville. Double brackets wer 
used with two triple-petticoat insulators 
for each wire. The pole line is also de- 
signed for an additional three wires. The 
fourth wire seen in the illustration is « 
telephone wire from the power house to 














Fic. 1.—ALUMINUM CaBLE JOINT FOR HARTFORD, Ctt., ELECTRIC LIGHT COMPANY'S 
TRANSMISSION LINE. 


The joints for this heavier line, how- 
ever, were of the ordinary sleeve type. A 
composition sleeve about seven inches long 
was made with a slightly larger inside 
diameter at the centre than at the two 
ends. This sleeve could have been made 
of aluminum just as well. The wire was 
spread so that when it was forced into 
the sleeve, the separate strands were very 
close to the inside wall. The joint was 
then filled with solder, consisting of pure 
block tin, with the addition of a small 
quantity of phosphorus to give an added 
fluidity. The ends of the joint were pro- 
tected with asbestos cloth so that the 
solder could not get beyond the ends of 
the sleeve, and after the solder had set 
this was a mechanically perfect joint. 
The wedge of solder held each separate 
wire firmly, and in the actual tests of a 
number of joints the cable broke entirely 
outside the sleeve, developing therefore 
the full strength of the wire. In order to 
insure the proper adhesion of the solder 
to the aluminum wire, the strands and 
the inside of the sleeve were ‘‘ tinned ” 
before being inserted in the sleeve. Using 
a solution of hydrofluoric acid to clean 
the surface of the aluminum there was no 
difficulty whatever experienced in ‘‘tin- 
ning” the wire. To avoid any possibility 


the central station. At each end of the 
line special joints were made to connect 
the line wire with the subway in one case 
and the switchboard in the other. No. 2 
Brown & Sharpe gauge soft-tie wire was 
used, of the same metal as the main line. 

The difference in specific gravities be- 
tween copper and aluminum is as 1 : 3.33 
and with a conductivity of 60 per cent 
that of copper, there is an actual differ- 
ence in weight between an aluminum and 
a copper line of about 50 per cent. This 
fact was very noticeable in putting up the 
wire, it being very much more readily 
handled in the stringing. The sags for 
the 100-foot pole distance were figured 
with a safety factor of three at minus 20 
degrees Fahrenheit and will amount to 
not over 15 inches at 120 degrees. 

In the specifications referred to above, 
the guarantee of 60 per cent conductivity 
included the loss due to ‘‘ skin effect,” so 
called. As a matter of fact, the increased 
specific resistance of the aluminum nulli- 
fies this effect for a frequency not exceed- 
ing 7,200 alternations per minute, and for 
a diameter under one inch. This loss, of 
course, would apply in any case only to 
an alternating current. 

An objection has been raised to the use 
of aluminum from the fact that the 
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diameter is necessarily increased. This is 
true, but under ordinary circumstances 
an increase of 20 per cent in the diameter 
of a conductor is not of great importance 
and the objection applies only to con- 
ductors that are carried in ducts or con- 
duits where space is necessarily limited. 
‘This increase in diameter will give slightly 
more effective area for wind pressure but, 
as a matter of fact, such increase is of 
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from the time the generators were started 
and has been accepted by the company. 
Some of the Western plants equipped 
with aluminum wire are carrying much 
higher voltages than this particular line, 
which was figured for 20,000 volts. While 
the line has not been in actual service 
long enough to state definitely its lasting 
qualities, experience with other plants has 
shown that aluminum wire will withstand 














Fig. 2.—A SECTION OF THE HARTFORD, CT., ELectric Licht ComPANy’s ALUMINUM 
TRANSMISSION LINES. 


very little importance as the tensile 
strength of the full section of the wire is 
more than enough to withstand even the 
heaviest storms. The increase in diameter 
will not cause a much greater load of 
snow or ice. 

Official tests have been made under the 
direction of the Hartford Electric Light 
Company’s experts, and the guarantees 
have been fully equaled and in some cases 
exceeded. The line has worked perfectly 


the effect of the hardest Winters and there 
is no reason why this particular line should 
not show up as well. 
Snsineslllttaicienws 
What Aluminum Is Used For. 

At present the iargest use of aluminum 
is for electrical conductors, next coming 
its employment as a deoxidizing agent in 
steel making, then as a material for 
bottle and jar caps, and next for the 
manufacture of ‘‘advertising novelties.” 
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Meeting of the American Institute of 
Electrical Engineers. 


The 139th meeting of the Institute was 
held at 12 West Thirty-first street, New 
York city, on Wednesday, January 24, 
President Kennelly in the chair, about 75 
members and guests being present. A 
paper was presented by Mr. Fitzhugh 
Townsend, of New York city, on ‘‘A 
New Method of Tracing Alternating-Cur- 
rent Curves.” The discussion was opened 
by Dr. Sheldon and continued by Mr. C. 
P. Steinmitz and Dr. M. I. Pupin. A 
paper was also read by Mr. Chas. P. Stein- 
metz, of Schenectady, entitled ‘‘ Notes 
on Single-Phase Induction Motors and the 
Self-Starting Condenser Motor.” Messrs. 
Pupin, Bradley and others took part in the 
discussion. 

At the meeting of council held in the 
afternoon, the president announced the 
death of Mr. James Hamblet, formerly a 
vice-president and manager of the Insti- 
tute, also of Mr. Samuel Dana Greene, 
who at the date of his decease was serving 
the first year of his term as manager. 
The president stated that he had appointed 
committees to prepare suitable resolutions 
and memorials to be printed in the trans- 
actions. 

It was voted to hold the next general 
meeting of the Institute in Philadelphia, 
which should adjourn to meet in Paris on 
August 16. The date of meeting in Phila- 
delphia was not fixed. Over 60 members 
have promised to attend the European 
meeting. 

The following associate members were 
elected : 

Bernhard A. Behrend, Erie, Pa. ; Ed- 
mund Walter Beveridge, Sirud Khandish 
District, Bombay, India ; John Denham, 
Cape Town, South Africa; Paul H. Evans, 
Mexico city; George Greenwood, Jalapa, 
V. C. Mexico; Gwyllym R. Holmes, Bal- 
timore, Md.; J. E. Hindon Hyde, New 
York city ; Benjamin Magnus, New York 
city; Harry B. Niles, Mexico city ; Alois 
J. J. Pfeiffer, Milan, Italy ; Charles Oscar 
Poole, San Francisco, Cal.; Wilfred Van 
Nest Powelson, Lieutenant U.S. Navy; 
Frederick Alexander Saylor, Reading, Pa.; 
R. L. Selden, Jr., Deep River, Ct.; J. 
Harry Shearer, Mexico ; Robert R. Shep- 
hard, Mexico; Milton T. Thompson, 
Mexico ; Max W. Zabel, Chicago, Ill. 

The following associate members were 
transferred to full membership : 

Walter Douglas Young, electrical en- 
gineer, Baltimore and Ohio Railroad, 
Baltimore, Md.; Robert ‘I. E. Lozier, 
electrical engineer, member of firm of 
Bullock Electrical Company, St. Paul 
Building, New York city; H. A. Storrs, 
assistant engineer, United States Engin- 
eers Office, New London, Ct. 
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New Types of Integrating Wattmeters. 


The new types of integrating wattmeters 
herewith illustrated are of the induction 


type, designed for alternating-current 
circuits. The design is very simple, and 


they are said to be extremely accurate, 
over a range extending from two per cent 
of the full load to 50 per cent overload. 
Severe tests have demonstrated the in- 
trinsic merits of these new types of watt- 
meters. 

The case of the wattmeter is of original 
design, the finish being black japan; the 
edges, lettering and raised parts are in 
polished nickel. The complete case con- 
sists of two cast-metal parts, with the 
joints sealed, making the wattmeter dust, 
bug and moisture-proof, thereby excluding 
from the wattmeter mechanism three of 
the most important causes of inaccurate 
registration of integrating wattmeters. 
The meter and the terminals are sealed 
separately, enabling connection to the 
circuit to be made without any possibility 
of injuring the wattmeter parts. 

Accuracy and permanency of calibra- 
tion, as well as mechanical excellence, are 
made the prime factors in the manufac- 
ture of these wattmeters; the greatest 
care is taken in their calibration, and, in 
order that the operation of the instru- 
ments may be guaranteed, each meter is 
sealed and shipped in a separate box. 
When received, they are ready for imme- 
diate installation without calibration or 
adjustment. 

The extreme simplicity and compact 
form of these wattmeters are the striking 
features. They are of the induction 
type, and require no electrical connec- 
tions to the moving parts; there are 
no brushes or moving contacts of 
any kind. ‘This extreme simplicity of 
mechanism insures reliability of operation. 
The use of commutators and brushes 
to convey even the smallest amount of 
current to the moving parts is thought by 
their manufacturers to be a distinct and 
well recognized disadvantage. ‘The mov- 
ing element in the single-phase wattmeter 
is a single aluminum disk which is sup- 
ported by a very stiff shaft, the whole 
being rigid and very light in weight. 
Great attention has been paid to this im- 
portant feature, since it has a most potent 
influence upon the performance, porta- 
bility and life of the wattmeter. Fig. 1 
shows clearly the simplicity of the re- 
volving element. In the single-phase 
wattmeter this entire revolving element 
weighs only 15 grammes, about one-half 
ounce, being so light that there is no 
chance of scratching or injuring the sap- 
phire jewel by vibration or sudden jars. 
This desirable feature renders it unneces- 
sary to resort to artificial, complicated 
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and delicate devices to obviate injury to 
jewels necessarily resulting from the use 
of heavy revolving elements. It also al- 
lows the meter to respond immediately to 
sudden change of fluctuation of the load. 
Another important feature which has 
direct bearing on the wear and consequent 
life of the meter is that the moving ele- 





Fie. 1.—RotTatTinG Disk FOR WESTINGHOUSE 
SrnoLe-PHASE INTEGRATING WATTMETER. 


ment makes but 50 revolutions per 
minute at full load. 

These wattmeters register accurately 
the true energy of the current into which 
they are connected, under all conditions 
of non-inductive or inductive load, the 
registration being in international watts. 
The law of operation of the meter prac- 
tically insures absolute accuracy in regis- 
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Fic. 2. WESTINGHOUSE SINGLE-PHASE INTE- 
GRATING WATTMETER. 
tration throughout its entire range, which 
extends from two per cent of full load 
to 50 per cent overload. ‘This ex- 
tremely wide range is obtained by the 
intrinsic qualities of the meter in main- 
taining a strictly proportional registra- 
tion for all loads. The accuracy on light 
loads is especially important and _ is 
an extremely desirable feature which 
should not be overlooked. In almost all 


stations a large percentage of the total 
output is used to supply small loads 
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which are usually but a small fraction of 
the full-load capacity of the wattmeter 
installed. The Westinghouse wattmeters 
possessing a great overload capacity, and 
giving accurate registration of this over- 
load, make it practicable to install a 
meter whose capacity corresponds to the 
average instead of the maximum load of 
its installation. The use of the smaller 
capacity wattmeter is an advantage in 
giving a better registration of light loads, 
and insures accurate registration on the 
smallest load which would be placed on 
the circuit. These wattmeters, it is said, 
can be depended upon to commence 
recording when the load is one-half of 
one per cent of their full-load capacity. 
As an example, an installation having 240 
100-volt, 16-candle-power lamps con- 
nected, would need a current of 120 
amperes to supply all the lamps. The 
average load, however, would probably 
not exceed one-half the number of lamps 
installed. If the full number of lamps in 
the installation are seldom burning, and 
then only for a short time, an 80-ampere 
100-volt instrument will be the size of 
wattmeter to install, as it can safely carry 
120 amperes and give accurate registra-- 
tion. The light load which would be 
carried for the greater part of the 24 
hours would be only a few lamps, possi- 
bly not over four 16-candle-power lamps 
(two amperes). The 80-ampere Westing- 
house wattmeter will, it is claimed, give 
proper registration of this current, as it 
can be depended upon to give accurate 
account of two per cent of its full-load 
capacity, which is three 16-candle-power 
lamps. 

The loss of energy in the wattmeter has 
received great attention. The shunt and 
series windings, and the mechanical fea- 
tures of the meter, have been especially 
studied to bring about an arrangement of 
windings and methods of adjustment to 
minimize their losses. ‘The shunt windings 
are so well proportioned that the loss 
amounts to only 1.25 true watts, or, in 
other words, the shunts of 40 of these 
meters will consume the same energy as 
one 16-candle-power lamp. In the series 
coil, the loss at full load is so slight that 
it can be detected only with the most deli- 
cate instruments. ‘This feature of the 
Westinghouse wattmeter is of great value, 
as the losses due to series coils of meters 
are liable to be overlooked in station prac- 
tice, but is nevertheless of considerable 
importance. In some cases, in series coils 
containing many turns of wire, the loss is 
from 10 to 15 watts when the meter is 
fully loaded. Besides using up energy in 
the wattmeter itself, this causes a bad 
voltage drop in the circuit into which it 
is connected. It should be borne in mind 
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that the series coil losses are greatest when 
the load on the station is at the maximum. 
The light weight of the rotating element 
in these wattmeters, and the great care 
exercised in the construction of the re- 
cording movement, or counter, is said 
practically to eliminate any losses from 
friction in the wattmeters. 

Fig. 2 shows a single-phase integrating 
wattmeter. Its counter reads directly in 
watt-hours, no constant or multiplier 
being necessary. A great variety of styles 
are manufactured to cover circuits of dif- 
ferent alternations, current and voltage. 
With meters for large currents, and volt- 
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WESTINGHOUSE 
W \TTMETER FOR THREE-WIRE SINGLE- FI6 
PASE Circuit. 


ages less than 500 volts, series trans- 
formers are used; for voltages above 500 
volts, both shunt and series transformers 
are supplied for all wattmeters. 

Fig. 3 shows the integrating wattmeter 
for three-wire single-phase circuits. The 
wattmeter itself is identical with the two- 
wire single-phase wattmeter described 
above, and is made to register the 
energy delivered by a three-wire circuit 
through the medium of a specially de- 
signed series transformer, having two 
primary coils and one secondary coil. One 
of these primary coils is connected in 
series with one of the outside wires of the 
three-wire circuit; the other primary 
coil is connected in series with the other 
outside wire of the three-wire circuit ; the 
secondary coil, in which the current is 
proportioned to the sum of the currents 
in the two primary coils, is connected to 
the wattmeter. ‘The shunt circuit of the 
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meter is connected between the neutral 
and one of the outside wires. The counter 
records directly in watt-hours the total 
energy supplied to both sides of the three- 
wire installation, no multiplier or constant 
being necessary. 

Fig. 4 shows the Westinghouse inte- 
grating wattmeter for polyphase circuits. 
This instrument records on a single dial 
the total energy delivered in all the phases 
of a two-phase or a three-phase circuit. 
It is claimed that it will make a correct 





4.— WESTINGHOUSE INTEGRATING WATTMETER FOR 
POLYPHASE CIRCUIT. 


registration of the true energy delivered 
by the circuit into which it is connected 
under any condition of power factor, 
whether the circuits are balanced or not. 
This is a very important advantage, said 
to be possessed by no other wattmeter 
now in operation. The polyphase watt- 
meter possesses all the advantages and 
characteristics of the single-phase type, 
and is exceedingly small and compact, 
its over-all dimensions being 12 by 7% by 
6% inches. The counter records the 
total energy supplied, no multiplier or 
constant being necessary. 

The Westinghouse Electric and Manu- 
facturing Company claims for this line of 
integrating wattmeters, possessing so 
many new and novel features, that they 
can not be surpassed for accuracy, per- 
manency, compactness, durability, com- 
pleteness, simplicity and perfection in 
both electrical and mechanical design. 
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Advance [lade by the Telegraph in 
the Philippines. 


In connection with cable and telegraph 
service in the Philippines, Major Thomp- 
son’s report shows the arduous labor per- 
formed by the Signal Corps in running 


lines after operating columns and working 
them often under heavy fire, says the Tele- 
graph Age. Major Thompson states that, 
with the hardening of the sentiment 
against the Americans, came the injunc- 
tion from the Filipinos that they would 
permit no armed parties beyond our out- 
posts, and within what they pleased to 
term their jurisdiction. 

“In accordance with instructions, 
though decidedly against the grain,” says 
Major Thompson, “they were humored in 
their demands, and for a time signal par- 
ties were sent out with rations and sup- 
plies and on line duty and similar peaceful 
missions, entirely unarmed, and at the 
mercy of the irresponsible rabble that held 
sway along the telegraph lines connecting 
Manila and Cavite. The conditions, how- 
ever, were too impossible for long contin- 
uance. Conciliation was interpreted as 
weakness, and respect for the government, 
as represented by the telegraph, soon van- 
ished. It became impossible to keep up 
the wire; the whole community seemed 
to delight in interfering and cutting, and 
long stretches were bodily carried away.” 

The outbreak of February 4 occurred 
after the indications of its coming had 
given the army ample time for prepara- 
tion. All outposts and the headquarters 
of the larger commands had been put in 
close touch by wire, so that the slightest 
happenings at the most extreme points 
could quickly be made known. 

“From the necessities of the case,” Maj- 
or Thompson continues, “the army turned 
its back on Manila and fought outward. 
This gave lines of supply and communi- 
cation interior to the battle line encircling 
the town, and as the enclosed space had 
previously been traversed by wires connect- 
ing outlying stations, the task of keeping 
up telegraphic communication as the army 
advanced consisted in simply running 
forward insulated wire from the nearest 
outpost and establishing stations from 
time to time. 

“Tn this way the telegraph has been car- 
ried many miles to the front in all direc- 
tions. In the early days of the fighting 
an officer could easily visit his outposts 
daily, but the lines have now so length- 
ened that to make a tour would entail a 
ride of something like 200 miles. Fortu- 
nately, the character and intelligence of 
the men obviate the necessity for close sup- 
ervision.” 
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Views, News AND INTERVIEWS 








A Limerick farmer spoiled the good 
looks of a Watertown street car the other 
day, says the Free Press, of Governeur, 
N. Y. He drove to the city with a load 
of straw and had the binder so rigged 
that a board projected from the side of the 
load. On Court street he met the car and 
steered his load close enough to make it 
rake out all the windows on one side of 
it. The street railway company have 
firm intentions of having the Limerick 
man learn by experience that the market 
value of glass is now high. 





One of the most unique telephone sys- 
tems in the country is said to have been 
put into operation at Anderson; Ind. It 
is a long-distance line between cities, and 
the wire is the upper strand of the barbed- 
wire fence. The line is twelve miles long, 
connecting Anderson, Pendleton and In- 
galls, and will soon reach over to Green- 
field, a distance of fifteen miles. Only 
the top wire is now used, but within a few 
weeks all the six wires of the fence will 
be in service, and the system, though 
apparently ridiculous in conception, will 
be complete for all practical purposes and 
a money maker. The system is the pro- 
ject of Cassius Alley, of Pendleton. He 
found that the farmers between Pendle- 
ton and Ingalls had a continuous line of 
barbed-wire fence, save for a few short 
distances that he could easily span, and 
soon the line was complete. A factory at 
Ingalls and the factory office at Anderson 
are connected, likewise two stores, one at 
Pendleton and one at Anderson. Other 
places will be put on the line right away. 
The system works splendidly. 





The General Electric Company will pay 
a dividend of $3.50 a share on its pre- 
ferred stock January 31 to stockholders 
of record January 15. 





The Delaware, Lackawanna & Western 
Railroad machine shops in Scranton are 
reported to be equipping 16 of the com- 
pany’s locomotives with electric head- 
lights. Several of them have been put into 
service. So far as known, the Lackawanna 
will be the first eastern road to use this 
style of light. In the West they are said to 
have given great satisfaction. Storage 
batteries are used. 





Mr. R. Snyder, of Ulster County, has 
introduced a bill in the New York legisla- 
ture that places naphtha and electric 
launches under the jurisdiction of the in- 
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spectors of vessels on all navigable streams 
within the state. The operators of the 
launches are also to pass an examination 
before the inspectors and must be licensed 
before they can run their vessels. 





Pocket telephones are the latest thing 
for fire chiefs. Arrangements are being 
completed to put them in use in New 
York citysoon. Battalion chiefs will report 
the size, extent and progress of all fires 
by means of a small pocket telephone, 
with which all chief officers will be sup- 
plied and which is easily attached to fire 
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Large Arc Lighting Dynamos. 


Referring to the paper by Mr. H. M. 
Biebel in the ELxectricaL REVIEW for 
January 17, Mr. 8S. W. Rushmore, of 
Jersey City, writes: ‘‘The problem has 
been completely solved: for a number of 
years, and the Rushmore multicircuit arc 
dynamo is being regularly built in sizes 
from 200 to 500 lights capacity on any 
number of independent circuits, both belt- 
type and direct connected; we can furnish 
a 1,000 lighter under guarantee if required. 

‘* Our 300-light two-circuit machine has 
been in operation for over a year in street 
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alarm boxes. This will establish communi- 
cation with fire headquarters without de- 
lay. 


—-@=- —__— 


New York Electrical Society. 


The 202d meeting of the society will be 


held at the College of the City of New 
York, 23rd street and Lexington avenue, 
on Tuesday, February 6, at 8 P. M. 
Professor F. B. Crocker, of Columbia Uni- 
versity, who has recently returned from a 
trip around the world, will deliver an 
extemporaneous address, illustrated by 
lantern slides, on “Observations on Elec- 
trical Matters in the Far East, China, 
Japan, Manila and India.” 





lighting service, replacing 125-light ma- 
chines of other makes, and showing a large 
saving in power and cost of maintenance. 

‘*In our machines the circuits are all in 
parallel relation and not in series, as in 
other so-called multicircuit machines, and 
thus the maximum voltage is that required 
for a single circuit. We have a 300- 
lighter in service right here in New York.” 


— pe 








The Disappearing Clatter. 


“If this automobile fad keeps on spread- 
ing, about the only place where you’ll be 
able to hear the clatter of horses’ hoofs in 
the near future will be those playhouses 
where the military drama prevails.”—St. 
Louis Republic. 
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A Three-Thousand-Horse-Power 
Magnetic Clutch. 

In the design of the modern electric 
power plant it is frequently found desira- 
ble to arrange the generators in such a 
way that they may be readily connected 
or disconnected to the prime movers ac- 
cording to the exigencies of the service. 
This requirement of successful power-sta- 
tion design wasearly realized by Mr. BionJ. 
Arnold,of Chicago,apioneerin this field of 
engineering, who recognized at the same 
time the limitations of the ordinary fric- 
tion clutch for this purpose. Accord- 
ingly, some years ago, Mr. Arnold worked 
out a device which would meet modern 
requirements, and the result has been the 
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the ordinary friction clutch. It thus be- 
comes possible, in throwing a generator in 
or out of service, to control it entirely 
from the switchboard, where all the regu- 
lating devices and measuring instruments 
are within the reach of one attendant. 
These magnetic clutches also possess the 
advantages of neat appearance and com- 
pact design. Even in the larger sizes the 
amount of space occupied upon the shaft 
is not much more than twice the diameter 
of the shaft, and by using a flange forged 
solid on the end of the shaft, they can be 
made to occupy even less space when used 
as cut-off couplings. Owing to their hav- 
ing no projecting surface or parts to catch 
the air when in operation the windage re- 
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There seems to be no reason why a 
clutch of the type shown in the illustra- 
tion can not be substituted for the fly- 
wheel of the engine in many cases, thus 
making the weight and cost of the engine 
unit, fitted with magnetic clutches, but 
little more than the weight and cost of 
the small installation fitted with ordinary 
mechanical couplings. 

The current is carried to the clutch 
coils through contact rings upon the side 
of the clutch, and carbon brushes held by 
insulated brush holders. The electrical 
connections are simple and easily accessi- 
ble for inspection. 

The unique feature of this clutch is 
the small amount of current needed. It 
requires no more than would be used by 
four 16-candle-power incandescent lamps, 
and the loss in the clutch due to the con- 
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development of the Arnold magnetic 
clutch, a number of which have already 
been built. 

These clutches are in reality friction 
clutches, yet the friction between the con- 
tact surfaces is not due to mechanical 
pressure, but to magnetic traction. The 
working parts of the clutches are com- 
posed of metal having a high permea- 
bility so arranged as to become mag- 
netized upon the passage of direct cur- 
rent through the coils with which they 
are provided. The two parts of the 
clutch can be attracted together in this 
way with a pressure far in excess of that 
obtained in mechanical clutches, and it 
is only a question of making the clutches 
large enough to enable them to transmit 
power in any desired amount. The en- 
ergizing circuit is controlled by means of 
a switch placed at a convenient point, 
which is quite a decided advantage over 


sistance is negligible. The greatest 
vantage, however, of this form of clutch 
over others is the fact that it is self-con- 
tained—the “action and reaction” being 
within the clutch itself, and consequently 
there is no resulting end thrust upon the 
shaft bearings and no additional friction 
load due to the operation of the clutch. 

The illustration, Fig. 1,showsthelargest 
magnetic clutch in the world. It is 100 
inches in diameter, and is capable of 
transmitting 3,000 horse-power at 150 
revolutions per minute. This clutch is 
one of three now in use connecting the 
engines and generators in the central sta- 
tion of the Imperial Electric Light, Heat 
and Power Company, at St. Louis. The 
experience with this plant demonstrates 
that this form of clutch is applicable to 
the large size units now being installed 
for power-station purposes, whereas the 
ordinary friction clutch becomes unwieldy 
and unsightly after passing the 500-horse- 
power size. 


tinuous use of the electric current while -—— 


the clutch is in operation amounts to only 
one-hundreth of one per cent of the power 
transmitting capacity. 

Although these clutches were developed 
for use in connection with the “Arnold 
System” of power-station construction, 
their application is in no way limited to 
the demands of this system, and they have 
been adapted and adopted for other pur- 
poses. A number have been made to con- 
nect large synchronous motors to their 
load in such a way that they can be 
quickly disconnected in case of accident, 
and they have also been built for use upon 
line shafting. It would seem that they 
were particularly applicable to use in con- 
nection with gas engines, and there is 
no doubt an excellent field for them here. 
They might eliminate the fly-wheel prob- 
lem of the gas engine in many cases, 
which of itself would be a distinct ad- 
vantage. Indeed, there would seem to be 
no limit to their use wherever it is de- 
sired to transmit power from one shaft to 
another. 
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Electric Heat in the Manufacture of 
Hats. 

The manufacture of hats presents a 
number of interesting and novel applica- 
tions of electrical methods of heating, and 
these have lately been exploited to a con- 
siderable degree with highly beneficial re- 
sults in the direction of increased economy 
in production. 

The ordinary felt hat is made from 
rabbits’ fur. The skins arrive at the hat 
factory, being imported generally from 
Germany and Australia, and after a pre- 
liminary cleaning are given a bath in a 
solution of chemicals, which causes the 
short under hair or fur to curl up at the 
ends and become properly wrinkled for 
felting. The skins are then flattened and 
dried in a steam-heated furnace until they 
are hard, when they go first to a hot-wire 
cutter, which sears off the long outer 
hair. leaving only the soft and almost 
microscopic down which grows close to 
the pelt itself. The next process con- 
sists in machine-shaving, which takes off 
this hair as close as possible to the skin 
and delivers it to suitable receptacles, 
from which it is fed to the machines 
which gather it into forms. 

‘lhe forming machine consists of a 
round-topped cone of closely-woven wire 
gauze, under which is an exhaust fan 
constantly drawing the air through it. 
The fine fur is thrown against this gauze 
cone, and the current of air constantly 
running in causes it to adhere. ‘The fur 
is applied all over until a coating has 
been formed completely covering the 
gauze cone, but this is still in a disaggre- 
gated condition. The next process con- 
sists in sprinkling it with warm water 
and kneading it gently upon the wire 
surface with warm cloths. This causes 
the hair to felt together, at the same time 
shrinking and matting closely into a 
more or less homogeneous conical bag, 
which is taken off and becomes the 
foundation of the finished hat. 

From this point on to the completion 
of the hat, the whole of the process con- 
sists of alternately sprinkling and ironing 
the felt, at the same time shaping it to 
the form of a finished hat. It is in these 
processes of shaping and ironing that the 
electrically-heated tools. have been found 
of such great advantage. The illustra- 
tions which are shown represent scenes 
and materials used in the factory of the 
Berg Company, at Orange Valley, N. J., 
where the plant was installed by the Had- 
away Electric Heating and Engineering 
Company, of New York city. 

The installation is one in which a com- 
bination is made of electrical and other 
systems of heating and power transmis- 
sion, so as to enable the greatest possible 
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utilization of all the heat units of the coal 
burned under the boilers. The power 
plant consists of three boilers, each of 225 
horse-power capacity, and a main engine 
of the Corliss type, of 420 horse-power. A 
supplementary engine of 75 horse-power 
is directly coupled to a direct-current 
dynamo of 50-kilowatt capacity, while a 
larger dynamo of 150 kilowatts is belted 
from a shaft driven Ly the main engine. 
An elaborate system of hot-water heating 
is installed all over the factory. 

The machines for pouncing or grinding 
off the surface of the finished hats with 
fine sandpaper, for drying, shaving, iron- 
ing, curling the brims and sewing hats, 
are all driven by electric motors from the 
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form it is saturated with an alcoholic 
solution of shellac, dried and baked at a 
high temperature. This produces the 
hard, elastic form of felt which is so 
familiarly known. Electric heating has 
also been applied with great success to the 
manufacture of straw hats. 

This is radically different from felt-hat 
manufacture. The straw comes in braids, 
generally from China. These braids are 
already saturated with glue and are sewed 
together by hand or on sewing machines 
to the form of the hat desired. The sub- 
sequent operations consist in sprinkling, 
sizing, rolling under heat, pressing with 
hot irons, etc., until the hat takes the de- 
sired shape. 
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Fie. 1.—AN ELECTRICALLY-HEATED LAT iRON. 


main current supply. About 800 incan- 
descent lamps and 20 arc lamps are 
also attached to the same mains, while 
over 300 electrically-heated tools are also 
fed from the electric current supply. 
Fig. 2 represents a group of electrically- 
driven and heated hat-ironing machines. 
It will be seen from this that the felt 
forms are turned in a sort of lathe and at 
the same time ironed by the electrically- 
heated irons as they revolve. So accu- 
rately has the balance been established 
between the power supplied and the heat 
demanded that the exhaust of the en- 
gines is used the year around in heating 
water, drying furnaces, etc., and the heat- 
ing of the building itself during the Win- 
ter is accomplished by means of live 
steam from the boiler. Fig. 1 shows one 
of the hand-irons in use in this plant for 
the manual work on hats, and this form 
of iron may also be attached to the ma- 
chine. 

The manufacture of stiff or Derby hats 
is practically identical with that of soft- 
felt hats, except that at a certain stage 
when the felt has been given its finished 


Electrical Water-Power Development 
at [Morrisburgh, Canada. 


Consul Hamilton, under date of De- 
cember 22, 1899, reports that, after many 
futile efforts, the Mayor and the Town 
Council of Morrisburgh have obtained a 
lease from tlie government for 25 years of 
250 horse-power, to be used for the de- 
velopment of electric power for manu- 
facturing industries, furnishing light for 
streets, houses, etc. This development 
will cost about $30,000, as per estimate of 
the hydraulic engineer in charge. This 
power can and will be materially increased 
as necessities may require. The Council 
is using every means to get manufacturers 
to establish there, offering free water, 
light taxes and a bonus. 

ican eee. 


Boers and Electricity. 


A correspondent of the London Morn- 
ing Post states that the Boers have 
stretched wires across the roads in the 
immediate neighborhood of their posi- 
tions, which, when they are touched, ring 
electric bells near the pickets. 
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Wall Street and the Electrical Stock 
Market. 

The market for the past week has been 
largely influenced by the war in South 
Africa. Advances were indicated with 
the progress of the British forces; it 
marked time when military operations 
came to a standstill, and retreated when 
the British forces met with a reverse. 
The effect in the main was to depress 
prices, and the ineffectiveness of the cam- 
paign has unsettled the security market 
throughout the world. Connection be- 
tween the war and the security market is 
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asked, a gain of 54 of a point for the 
week. Manhattan Railway, of New 
York, closed at 934% bid and 93% asked, 
showing no change for the week. 

On the Boston exchange American Bell 
Telephone closed at 335 bid and 340 asked, 
a gain of 10 points for the week. Erie 
Telephone closed at 105 bid and 106 
asked, a gain of 2 points for the week. 


On the Philadelphia exchange Electric 
Storage Battery closed at 78 bid and 80 
asked. Union Traction closed at 38 bid 
and 384% asked, a gain of 4% of a point 
for the week. Electric Company of 
America closed at 12% bid and 124% 
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Assistant Charles A. Schott, who for 
nearly 50 years has been the distinguished 
and energetic chief of the computing 
division of the U. S. Coast and Geodetic 
Survey, has retired from that position in 
order to devote his whole time to special 
scientific work. 


The American Society of Naval En- 
gineers has awarded its first prize for 
the best technical essay submitted to Pro- 
fessor W. F. Durand of Cornell Uni- 
versity, for his paper on “Electrical Pro- 
pulsion for Torpedo Boats.” The prize 





Fig. 2.—ELECTRICALLY-HEATED AND DRIVEN HaAt-IRONING MACHINES. 


the effect upon the rates for money. 
Money rates in New York during the 
week declined to the lowest figures legiti- 
mately quoted in many months. The 
effect upon the market was pronounced. 
Bank clearances indicate strongly the 
amazing prosperity of the country, which 
is also reflected in the railway traffic re- 
turns and in many other material ways. 
On the New York Stock Exchange 
General Electric closed the week at 122% 
bid and 123% asked, indicating an ad- 
vance of % point in the bid price for the 
week. Metropolitan Street Railway, of 
New York, closed at 167% bid and 167% 
asked, a gain of 276 points for the week. 
Third Avenue Railroad, of New York, 
closed at 110 bid and 110% asked, a loss 
of 136 points for the week. Brooklyn 
Rapid Transit closed at 71% bid and 714% 


asked, a loss of 54 of a point for the week. 

On the curb or outside market in New 
York Electric Vehicle closed at 42 bid and 
44 asked, a loss of 11 points for the week. 
Electric Boat closed at 17% bid and 20 
asked, a gain of 1 point for the week. 
Electric j= closed at 3% bid and. 4 
asked, a loss of 3% of a point for the 
week. 

Wall Street, January 27, 1900. 
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PERSONAL. 


Professor F. A. C. Perrine has resigned 
from the chair of electrical engineering 
in Stanford University. 








Professor Reginald A. Fessenden, of 
the electrical engineering department of 
the Western University of Pennsylvania, 
has resigned his chair to accept a position 
in the Signal Department of the United 
States Weather Bureau, at Washington. 


consists of a substantial compensation, 
life membership in the society, and*a 
gold medal. 


Mr. Dwight F. Burritt, manager of the 
Rockville, Ct., Gas and Electric Company, 
is to leave on the first of February for 
Palmer, Mass., where he is to have charge 
of the Palmer & Munson Street Railway 
Company and the Central Massachusetts 
Electric Company. He will also have 
charge of the plant at Stafford Springs. 

M. Andre Blondel, the eminent French 
electrician, whose monumental work on 
electric railways and in many departments 
of electrical application has been of so 
much value, has just been made a Cheva- 
lier of the Legion of Honor. The Etec- 
TRICAL Review takes pleasure in congrat- 


ulating M. Blondel upon this well-de- 
served distinction. 
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COMMENTS ON OUR NEW YEAR 
DOUBLE NUMBER. 


NEW FORM AND DRESS. 
[Iron and Steel } 


The ELEcTRICAL REVIEW celebrates the 
advent of the new year by a change of 
form and a new dress of type and by a 
double number. Recent progress in elec- 
trical development is reviewed, both in 
America and abroad. 








INTERESTING TO EVERY ONE. 
[Seneca Falls (N. Y.) Courier.]} 

We have received a copy of the ELEc- 
TRICAL Review for January 3, 1900. It 
is interesting not only to electricians but 
to every person who desires to be well in- 
formed on a subject at present the most 
important of all in the realm of either 
science or utility. 

ALWAYS UP-TO-DATE. 
[Cleveland Plain-Dealer.] 

The ELectricaL Review, published in 
New York, which is always up-to-date in 
electrical matters, begins its nineteenth 
year with a double number notable for 
its valuable contributions, handsome il- 
lustrations and typography. The lead- 
ing editorial asks: “Is Transatlantic 
Wireless Telegraphy Possible?” 


ALTOGETHER REMARKABLE. 
[Mining Reporter.} 

The ExecrricaL Review, of New 
York, appropriately celebrates the advent 
of the new year by presenting its readers 
with a special double number of that ex- 
cellent journal. The contents include a 
review of electrical progress during 1899 
in the United States, Great Britain and 
the continental countries. Altogether it 
is remarkable for its valuable contribu- 
tions, handsome illustrations, and up-to- 
date make up in a new dress of type. 





LEADS ALL OTHERS. 
[Some set (N. H.: Free Press.] 

For many years the ELEcTRIcAL RE- 
view, of New York city, has been coming 
into our sanctum, and it has long since 
ceased to be a luxury—it is a positive 
necessity. The interests centering about 
electricity are so very extensive and so im- 
portant, and they touch ordinary busi- 
ness affairs at so many points, that one 
who does not keep informed as to elec- 
trical development and progress nowa- 
days is behind the times and unmindful 
of his own interests. The REVIEW is a 
most interesting paper as well as a paper 
most instructive and valuable. It leads 


all others in its line, and those persons 
desiring an authority on the subject of 
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electrical progress and invention should 
by all means take the ExzcrricaL RE- 
VIEW. 





“THE COVER A DISTINCT FEATURE’ —“AD- 
VERTISING PAGES WORKS OF ART.” 


The Fourth Estate, of New York city, 
a “newspaper for the makers of newspap- 
ers,” comments as follows on the improve- 
ments inaugurated by the ELECTRICAL 
REVIEW, in its issue of January 3. 

The ELEctRIcAL Review, of New York, 
one of the leading technical publications 
of the country, enters its nineteenth year 
of existence with some changes and im- 
provements that are likely to attract 
attention. 

The new cover is a distinct feature, its 
color being described as “orange brown,” 
and different from any publication we have 
ever seen. The New Year’s number, 
dated January 3, comprises some hundred 
odd pages, and is a sumptuous issue in 
every respect, containing many valuable 
contributions upon timely electrical sub- 
jects. Its advertising pages are in them- 
selves works of art. 

A new dress of type and a more up-to- 


date arrangement of reading ‘pages. are 


some of the improvements made. 


The Exrectricat Review, while pub- - 


lished in New York city, with headquarters 
at 41 Park Row, has branch offices in Chi- 
cago, Washington, London and Paris. It 
remains under the.competent editorship 
of Charles W. Price, with Stephen L. Coles 
as managing editor, and Charles T. Child, 
as technical editor. Stephen H. Goddard 
continues as advertising manager, with 
Russell Howland as assistant. 


APPEALS TO A SCIENTIST. 
To THE EpiTor oF ELEcTRICAL REVIEW: 

Your New Year number is all right. 
There is one field that is nicely repre- 
sented in it—I mean up-to-date science 
down to the level of the ordinary man’s 


brains. 
F. M. GIney. 


Chelsea, Mass., January 12, 1900. 


“NEAT, ATTRACTIVE AND UNIQUE.” 
To THE EpiTor OF ELECTRICAL REVIEW: 


I desire to compliment you on the New 
Year double number of the ELECTRICAL 
Review. It does your company credit. 
Neat, attractive-and unique, it certainly 
should be the medium of material results 
to the advertisers as well as to the ELEc- 
TRICAL REVIEW. 

H. A. CLEVERLY. 
Philadelphia, January 10, 1900. 


A PREDICTION. 
To THE EpIToR OF ELECTRICAL REVIEW: 

The EvrctricaL Review of January 3, 
appearing in its new form, arrived to-day, 
and was read with great pleasure. The 
management. is entitled to great credit 
for the improvement; and, while present- 
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ing its many. valuable features of last year 
in the same admirable style, the technical 
departments are presented in a new and 
interesting manner. There is but one pre- 
diction possible, that is, an increase of cir- 
culation such as will insure the success of 
the Review for all time. 
FRANK C. PERKINS. 

Buffalo, January 12, 1900. 


“ALTOGETHER UNEXCEPTIONAL.” 
To THE EviTor oF ELEcTRICAL REVIEW: 

I can not let the number of January 3 
pass into oblivion without complimenting 
you upon its appearance. In point of style 
and typographical make-up, in the num- 
ber and management of the advertise- 
ments, it is altogether unexceptional. 

The Cutter Electrical and Manufacturing 
Company, 
.- A. Epw. Newton, Treasurer. 
Philadelphia, January 11, 1900. 
“THE BEST ISSUE.” 
To THE Eprror oF ELEcTRICAL REVIEW: 

I must congratulate you on the num- 
ber of pages and general appearance of 
the new sized paper. I believe that with- 
out any mental reservations whatever, 
January 3 is the best issue the REVIEW 
ever published.. The new size ought to 
be very popular with advertisers, as it 
will-not now be necessary for them to 
sit up nights arranging for different sized 
euts for the different papers. 

DANIEL E. Gor. 
New York, January 17, 1900. 
Saag 
- The Long Boats of the Streets. 
[From the New York Sun.] 

Enlargement of our street cars brings 
up for consideration the question whether 
they are sufficiently manned. The use 
of electricity to move the car and of air 
to stop it makes the work of the driver, 
or motorman, much less than it was in 
the day of horses, although, of course, 
the greater speed attained nowadays re- 
quires a more observant and alert oper- 
ator to guard against accidents. ut 
the duties of the man at the back of the 
car, the conductor, have so expanded that 
it is doubtful whether he can perform them 
satisfactorily unaided. 

The cars running in the most important 
thoroughfares are very long. There is 
such a distance from the back to the front 
that it is ni: age age for one man strug- 
gling through the crowds to collect all 
the fares and give the starting signals 
without danger to any one. Some peo- 
ple, also, want the rear door kept closed, 
another duty for the conductor. From 
the conductor’s need of constantly passing 
in and out of the car these rear doors are 
open nearly all the time. 

A motorman for the front, a fare- 
taker for the interior and a starter for the 
rear are not too big a crew for the long 
cars to carry. 
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The Machinery and Transportation 
Building of the Pan-American 
Exposition. 

The court of the Machinery and Trans- 
portation Building, of the Pan-American 
Exposition, which will be held in Buffalo, 
N. Y., during the Summer months of the 
year 1901, presents an interesting treat- 
ment of cloister work. The Machinery 
and Transportation Building itself forms 
a hollow square, with this court in its 
centre. It is 200 feet long and 100 feet 
wide, the east and west ends opening 
respectively to the great entrances from 
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The fountain is an important feature, 
placed in the centre of the pool, and giv- 
ing life to the scene and freshness to the 
atmosphere. Throughout the court are 
pleasant walks and paths, bordered with 
low-growing shrubbery and plants, and at 
intervals at axis-points with the arcades, 
rare plants are placed in great vases, mak- 
ing a truly architectural landscane effect. 
The entire scheme gives the effect of an 
admirable enclosure of a mission cloister, 
and is planned as one of the many little 
oases for the refreshment of the weary 
sightseer. 

This building and court have been de- 
signed by Green and Wicks, of Buffalo. 
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culty in loading. Another preliminary 
step was taken which proved of great as- 
sistance. ‘The beach on Long Isiand is 
plentifully strewn with rocks, and so a 
visit was made at low tide and two buoys 
set showing the best place to approach the 
beach. 

After spending an hour in getting the 
reel of cable carefully set up in substantial 
jack-screws, bolted to the deck of the 
lighter, a start was made from Boston at 
10 o’clock, and by 11 Long Island was 
reached. A strong northeast breeze was 
blowing and this caused a considerable 
sea, but, owing to the buoys which had 

been set, the lighter 











CouURT OF THE MACHINERY AND 


the Grand Canal and the Court of 
the Fountains, while the great exhibit- 
ing rooms of the Mall of the 
building, and the two exhibition rooms 
and great entrance court from the Court 
of the Fountains side of the building, lie 
on either side. Along each side of this 
court, and extending the entire length, 
are roof-covered arcades under which the 
visitor may find rest on the comfortable 
benches. 

The pool itself is 175 feet long and 27 
feet wide. It is placed in the centre of 
the court. The bank is sodded and planted 
on all sides, forming a pleasing frame or 
border effect; the water is low so as to 
receive the reflection of the growth 
around the pool. 


side 
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Laying a Cable in Boston Harbor. 


On January 17, a new cable was laid 
between Long Island and Gallops’ Island, 
in Boston Harbor, to replace the one 
which was carried away in the severe 
storm of November, 1898. ‘This cable re- 
establishes telephone connection between 
the city and the quarantine station on 
Gallops’ Island. 

For laying the cable, which weighed 
about five tons, a small steam lighter with 
twin screws was employed, and a tug as- 
sisted, so as to insure steering a straight 
course. The tide was high about noon, 
and, as it was important to lay the cable 
as near high tide as possible, the reel’ was 
loadedfon board the lighter the day before 
to avoid any chance of délay from diffi- 


ZS was taken in close 
to the beach in spite 
of the sea. Thena 
line was gotten 
ashore very quickly, 
and the cable end 
drawn ashore and 
made fast to a tele- 
graph pole. 

When the men 
were back on board, 
the lighter started 
across the channel 
with the tug along- 
side. Owing to the 
sea, one of the lines 
between the tug and 
lighter parted soon 
after the start, but 
the lighter had 
power enough to 
keep going until the 
tug could get out 
ahead with a tow 
line, so no harm 
was done. 

On Gallops’ 
Island the water 
came right up to a 
sea-wall about fif- 
teen feet high, and 
it was impossible to 
land there in a boat. As soon as the 
lighter was anchored the tug made a 
landing at the island wharf, and men 
went immediately to the cable landing, 
where they threw a small line to the boat 
just off the sea-wall. This line was taken 
to the lighter and a larger line, and then 
the cable fastened on. With the aid of 
a horse, the cable end was pulled ashore 
in short order, and the work entirely com- 
pleted by 2 o’clock. 

This cable is of three pairs, armored 
with No. 8 galvanized steel wire, and was 
manufactured and laid by the Simplex 
Electrical Company, of Boston. 


The United Traction Company, has au- 
thorized the issue of $1,000,000 new stock 
for re-equipping the Troy, N. Y., division. 
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A contract has been awarded for the 
construction of an electric light plant for 
the Norfolk Navy Yard, at a cost of $73,- 
371. 

The city of Chicago has now 3,600 elec- 
tric lamps for purposes of illumination, 
an increase of 1,000 over the number of a 
year ago. 

The facilities of the electric light plant 
at Morristown, Tenn., are to be increased 
and improved, and the plant is to be con- 
solidated with the water-works. 

All the electric light plants of Kansas 
City, Mo., have been bought up by a syn- 
dicate headed by P. D. Armour and 
Robert Fleming, of London. 

Attheannualmeetingof the Penn Argyl, 
Pa., Electric Light Company held lately, the 
following directors were elected: W. L. 
Kendall, Wm. Harding, Sr., C. J. Koch, 
T. A. H. Hay and W. O. Hay. 

Z. A. Graham has sold the local electric 
light plant to the city of Washington, 
Ind., for $74,000. Ten thousand dollars 
additional was paid Graham to relinquish 
the threeremaining years of his franchise. 
This will be Washington’s first test of 
municipal ownership. ‘ 

The annual meeting of the stockholders 


of the Edison Electric Light and Power _ 


Company, of Ia Crosse, Wis., was held 
a few days ago. The old directors, Messrs. 
J. J. Hogan, E. E. Bentley and James 
Vincent were reelected. All of the pres- 
ent officers of the company were reelected. 


A project for a gigantic power plant, 
that will furnish power to a large num- 
ber of industries under one roof, is being 
pushed by a sub-committee of the Manu- 
facturers’ Club, of Indianapolis, Ind., 
of which H. E. Kinney is chairman. A 


company is being formed, to be known 
as the Power Building Company, with a 
capital stock of $300,000, divided into 
shares of $50 each. The Board of Di- 
rectors comprises local capitalists. Arti- 
cles of incorporation have been prepared. 


Plans have been submitted to Building 
Commissioner Brady by the Edison Elec- 
tric Illuminating Company, of New York, 
for its new power house, estimated to cost 
$809,000. Thestructure will occupy theen- 
tire block, First avenue to the East River, 
and Thirty-eighth street to Thirty-ninth 
street. It will be three stories in height. 
The building will have a steel skeleton, 
with facades of brick and granite, and 
terra-cotta trimmings. The plant when 
completed will be the finest of its class 
in the country. The plans were drawn 


by the company’s engineer. 


The directors of the Rocky Mountain 
Bell Telephone Company have declared a 
11% per cent quarterly dividend. 


The Citizens’ Telephone Company, of 
Grand Rapids, Mich., has declared a 
quarterly dividend of two per cent. 


The Belleville, Kas., Telephone Com- 
pany will connect Courtland with the rest 
of the towns of Republic County by tele- 
phone about the first of April. 


The New England Telephone and Tele- 
graph Company has declared a regular 
quarterly dividend of $1.50, payable Feb- 
ruary 15. Books close February 1 to Feb- 
ruary 14 inclusive. 


The Montclair & Bloomfield, N. J., 
Telephone Company, conducting an in- 
dependent telephone system with lines 
running to Paterson, it is stated, has been 
sold to the Telephone, Telegraph and 
Cable Company, of America. 


The following directors of the Syracuse, 
N. Y., Telephone Company have been 
elected for 1900: J. J. Jermyn, Edward 
Barneman, John L. Wentz, Frank H. Jer- 
myn, Manning C. Palmer, H. W. Plumb, 
Ernest I. White and Arthur R. Peck. 


The Bell Company. now has 600 men 
employed in stringing long-distance wires 
into Copperdom, says a press telegram 
from Houghton, Mich., and will com- 
plete the. work next month, when it will 
be possible to talk from State street, 
Boston, or Wall street, New York, direct 
with the miners, over three-quarters of a 
mile below surface in the Calumet & 
Hecla mine. 

The Excelsior Telephone, Telegraph 
and Subways Company has been incorpo- 
rated at Trenton, N. J., with an auth- 
orized capital stock of #5,000,000. The 
company is formed to do a general. tele- 
phone and telegraph business and to con- 
struct underground conduits in New York 
city and elsewhere. The incorporators 
are Richard White, New York; John 
Scott and C. N. King, Jersey City. 

It is stated in Boston that the absorp- 
tion of the American Bell Telephone 
Company by the American Telephone and 
Telegraph Company, official preliminary 
announcement of which was made on 
December 2, 1899, has been postponed 
until Autumn. The reason assigned for 
the delay in carrying out the plan is that 
the passing of necessary legislation, par- 


ticularly at Albany, will require a longer 
time than anticipated, and that also it 
has been deemed best to allow the matter 
to rest during the present session of the 
Massachusetts legislature. 


Kern City and Bakersfield, Cal., are to 
be connected by an electric car line. 

The Consolidated Company may build a 
third rail line from Pittsfield, Ct., to 
Lenox, Lee and Stockbridge, Mass. 


A bill has been introduced in Congress 
reducing the street car fares in Washing- 
ton, D. C., to three cents, including trans- 
fers. 

The purchase of the Franklin Street 
Railway by the Citizen’s Traction Com- 
pany, of Oil City, Pa., has just been con- 
summated. 

The Connecticut Lighting and Power 
Company has purchased of the Southing- 
ton & Plantsville Tramway Company 
all of the latter’s property and assets. 
J. E. Sewell, H. W. Minor and G. E. 
Perry, of Waterbury, and E. H. Mather, 
of New Britain, were elected directors to 
fill vacancies. 

The Lycoming Improvement Company, 
which controls the street railways of Wil- 
liamsport, Pa., and the Lycoming Electric 
Company and is operating the Edison 
plant, held its annual meeting in Jersey 
City recently. - The same officers and 
management remain in charge of the com- 
pany’s affairs. 

For the first time in the history of the 
company the Lake Street Elevated Rail- 
way, of Chicago, earned-enough in 1899 
to pay all its fixed charges and carry for- 
ward a surplus of $3,639. At the annual 
meeting of the company reports presented 
showed that gross earnings for the year 
were $697,513, as compared with $633,403 
in 1898. 

The American Railways Company, 
which owns the entire street car system in 
Joliet, Ill., has made an agreement with 
the Chicago & Desplaines Valley Rail- 
road Company, which controls a fifty- 
year franchise in Cook County, from 
Lamont to Archer avenue, Chicago, and 
will extend the electric street car line 
from Lockport to Chicago. 


The name of the Chattanooga, Tenn., 
Rapid Transit Company, has been changed 
to the Rapid Transit Company, of Chat- 
tanooga. The bonded indebtedness has 
been raised from $200,000 to $300,000. 
The first $200,000 which is bearing six 
per cent interest, and in lieu of this 
amount, which will be taken up, $300,- 
000 will be issued, bearing five per cent 
interest. The proceeds will be used in 
making the extension to Lookout Moun- 
tain. 
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INDUSTRIAL NOTES 


The Bossert Electric Construction 
Company, Utica, N. Y., has issued an 
illustrated price list of its all-copper knife 
switches. 


«Our Meter will do almost everything 
but talk,” is the claim put forward by the 
Electric Appliance Company, Chicago, 
in telling of their Gutmann wattmeter. 


The Standard Telephone and Electric 
Company, Madison, Wis., announce that 
their new catalogue for 1900 is ready for 
distribution and may be had on applica- 
tion. 

The Illinois Insulated Wire Com- 
pany, of Sycamore, Ill., report an in- 
creasing demand for their manufactured 
product and state that their factory is 
running to its fullest capacity to keep up 
with orders. 


The L. B. Allen Company, of Chicago, 
makers of the Allen soldering stick and 
Allen’s soldering paste, report an increase 
in the sales of these articles. They are 
said to be non-corrosive, handy and ef- 
fective and are pretty generally used by 
all linemen. 


The shops ofthe Chicago Edison 
Company, 76 Market street, Chicago, are 
open day and night to handle repairs for 
all sorts of electrical machinery. The 
equipment used in these shops is first- 
class in every particular, and the company 
does a very extensive business in general 
repairs. 

Mathias Klein & Son, Chicago, 
manufacturers of Klein’s climbers and 
linemen’s tools, are busy getting ready 
for the demand for construction tools 
which takes on a steady increase as Spring 
approaches. Their different manufactured 
articles have gained a very credible 
reputation. 








The Western Electric Company, of 
Chicago, will send 72 of its most 
skilled operatives to its plant in Belgium, 
which has been furnished throughout with 
American machinery, to teach the native 
workmen the uses of the machinery and 
how to construct telephone and other 
electrical devices after American methods. 


The Sprague Electric Company, New 
York city, has just issued a second edition 
of its catalogue 58, dated January, 1900. 
This handsomely prepared and sump- 
tuously illustrated booklet describes the 
Lundell motor in detail and, by numerous 
pictures, shows the many applications of 
this standard machine to electric power 
purposes. 


The large lathes in the machine shops 
of the Western Electric Company’s fac- 
tory, in Chicago, as well as the small 
special lathes are all operated by indi- 
vidual electric motors. These motors are 
made by the Western Electric Company 
for this special service. Over two hun- 
dred motors are used for power purposes 
throughout the Chicago plant. 
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The Shelby Electric Company, 
Shelby, Ohio, manufacturers of incandes- 
cent lamps, are sending to their friends, 
through Secretary J. C. Fish, a. very 
handsome reminder of their well-known 
product. It is in the form of a ther- 
mometer, mounted on a celluloid back- 
ground, carrying the legend “Keep cool— 
Don’t worry—Use ‘Shelby’ lamps.” 


The Bullock Electric Manufacturing 
Company, Cincinnati, Ohio, has just 
received another order from a Manchester, 
England, publication for seven teaser 
equipments for operating printing presses. 
A cable order has also been received by 
this concern from Paris, France, for a 
300-kilowatt engine-type machine for rail- 
way purposes. Other orders for large 
machines have also been booked for ex- 
port by this firm. 


The Federal Battery Company, of 
New York, who manufacture “Federal 
Salt” and “Federalite,’ announce that 
they are enlarging their plant at Bound 
Brook, N. J. This company has per- 
fected the “Federal Salt” non-polarizing 
dry battery, and are now installing the 
machinery for its manufacture. The suc- 
cess the company has had with Federal 
salt and Federalite ought to ensure them 
a large business with the dry batteries. 
The Federal Battery Company intend to 
make a specialty of their miniature bat- 
teries and claim they will not deteriorate 
on the shelf, and will stand close circuit 
work for a considerable time and then 
recuperate quickly. This company is 
making arrangements to do a large for- 
eign as well as domestic business. 


The Crocker-Wheeler Company, New 
York city, makes this statement to 
the ExecrricaL Review: “We _ beg 
to advise you that we have recently 
established our own office in Boston, 
Mass., in the Worthington Building, 31 
State street. We will handle business 
throughout the New England territory 
through this office. You may also be inter- 
ested to know that our secretary, Mr. Ar- 
thur L. Doremus, is now on his way east 
from his extended trip across the conti- 
nent, which has been taken by him with 


a view to finding out just what the status _ 


of the electrical business is throughout the 
country, and giving our agents and repre- 
sentatives throughout the West the most 
complete and up-to-date information re- 
garding our new styles and sizes of 
machines.” 


The Em >rson Electric Manufacturing 
Company, St. Louis, state that they have 
not been able in past years, to give their 
eastern customers as prompt service as 
they desire, owing to delays consequent 
upon transportation to the eastern terri- 
tory from a point as far distant as their 
factory in St. Louis. Mr. Thos. T. Rich- 
ards, vice-president of the Emerson Elec- 
tric Manufacturing Company, arrived in 
New York city a few days ago, where he 
will be permanently located. It is the 


intention of the Emerson Electric Manu- 
facturing Company to carry a large and 
well assorted stock of all regular motors 
of their manufacture for prompt delivery 
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to eastern territory. They expect to have 
this office in full running order within a 
very few weeks. An announcement will 
be made. when the New York office of the 
Emerson Electric Manufacturing Com- 
pany is fully equipped for attending to 
the wants of the eastern trade. While the 
1900 model Emerson desk and ceiling 
fans will be similar in outward appear- 
ance to their 1899 model, the manufac- 
turers state that many improvements in 
detail have been made, and that their 
product for the coming season will be 
found more satisfactory than it has been 
in the past. The catalogue giving full 
description of the 1900 models is now in 
course of preparation and will be mailed 
to the trade within a short time. 





->-——__— 
NORTHWESTERN CONVENTION 
ECHOES. 


The Bryant Electric Company was 
represented by Mr. E. R. Grier. 


The Chas. Munson Belting Company, 
of Chicago, Ill., was represented by Mr. 
E. L. Vogel. 


The Chicago General Fixture Company, 
of Chicago, was represented by Messrs. F. 
Overbaugh and E. C. Grace. 


The Buckeye Electric Company’s and 
the Jandus Electric Company’s interests 
were looked after by Mr. Joseph H. Cooke, 
of Chicago. 


The Fostoria Lamp Company, of Fos- 
toria, Ohio, manufacturer of the Fostoria 
incandescent lamps, was represented by 
Mr. J. S. Maurer. 


The Dearborn Drug and Chemical 
Works, of Chicago, were represented by 
Mr. W. H. Edgar, president of the Com- 
pany. Mr. H. Hamacek, of Sturgeon 
Bay, Wis., showed an alternating-current 
are lamp. 


The General Electric Company held 
forth in Parlor No. 9. and was repre- 
sented by the following gentlemen: 
F. N. Boyer, manager supply depart- 
ment, Chicago office; J. Scribner, man- 
ager lighting department; Mr. R. Flem- 
ing, vf the are lamp department, in 
Lynn; Tom Ferris, the Milwaukee repre- 
sentative; W. J. Ferris and R. 8S. Swain, 
of the Chicago office, and I. R. Prentiss, 
of Schenectady. There was installed in 
Parlor No. 9 a complete working model 
plant, showing the operation and general 
arrangement of the constant-current 
series-alternating system of arc lighting ; 
this consisted of a small five-light trans- 
former and equipment of enclosed lamps. 
This was in almost continual operation 
and attracted a considerable amount of 
attention from the members of the asso- 
ciation. There was also on exhibition 
samples of various other forms of lamps, 
including more particularly the latest 
form of enclosed lamp for alternating 
multiple circuits, as well as some samples 
of the series direct-current enclosed lamp 
for use on the ordinary direct-current 
are circuits for 6.6 and 5 amperes. All 
the above service lamps represent the 
latest development in this class of appa- 
ratus, and considerable interest was mani- 
fested in their operation. 
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ADVANCE INFORMATION 


Electric Light and Power. 


Newton, N. J.—Sussex County Gas 
Company; gas and electricity; capital, 
$75,000; incorporators: J. H. Avery, O. 
Congleton, both of New York; H. G. C. 
Thompson, of Cranford. 











KANKAKEE, I1u.—Kankakee Heating, 
Lighting and Power Company, Kankakee ; 
capital, $5.000 ; furnishing light, heat and 
power; incorporators: H. A. Magruder, 
R. G. Risser, W. Frith, Jr. 


INDIANAPOLIS, [ND.—A project for a 
gigantic power plant, that will furnish 
power to a large number of industries 
under one roof, is being pushed by a sup- 
committee of the Manufacturer’s Club, of 
which H. E. Kinney is chairman. <A com- 
pany is being formed to be known as the 
Power Building Company, with a capital 
stock of $300,000, divided into shares of 
$50 each. The board of directors com- 
prises local capitalists. Articles of incor- 
poration have been prepared. 





MERCHANTVILLE, N. J.—The Mer- 
chantville Lighting and Heating Com- 
pany, the Mt. Holly Company, Moores- 
town, and other companies will probably 
consolidate. A meeting of representa- 
tives of the different companies was held 
at Merchantville recently when the first 
steps were taken in that direction. 


NewMarket, N. H.—The Newmarket 
Electre Light, Heat and Power Company 
has filed notice with the Secretary of State 
for an increase in its capital stock of 
$10,000. 


Trenton, N. J.—The Consolidated 
Railway, Electric Lighting and Equip- 
ment Company, with a capital of $16,000,- 
000, has been incorporated. The company 
is empowered to make use of electric light 
and power, and also to manufacture gas. 


Nasuvua, N. H.—The Blodgett Estate 
Heat, Light and Power Company, with a 
capital of $30,000, has filed articles of 
incorporation. The home office of the com- 
pany is in Nashua, but it will carry on 
business in Boston. The incorporators are 
Warren K. Blodgett, of Cambridge, Mass. ; 
Edward E. and William A. Blodgett, of 
3rookline; Stephen H. Blodgett, of Law- 
rence, and Charles J. Hamblett, of 
Nashua. 


PortLaNp, Me.—Algonquin Electric 
Brake Company has been organized at 
Portland for the purpose of dealing in 
electrical brakes, with $100,000 capital 
stock, of which nothing is paid in. 


Dover, Det.—The Secretary of State 
has granted a charter to the People’s 
Light, Heat and Power Company, with 
an authorized capital of $2,000,000. The 
incorporators are Jay Cooke, Silas Petit, 
Victor Conkelin and Thomas Deegan, of 
Philadelphia, and James Megary and 
Peter J. Ford, of Wilmington, and that 
city will probably be the first in which 
the company will operate. 
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BoERNE, Mo.—Boerne Electric Light 
and Power Company; capital stock, 
$4,000; incorporated by A. H. Davidson, 
F. W. Wassenich and C. C. McFarland. 


La Crossz, Wis.—The proposition to 
construct a municipal electric light plant 
was carried almost unanimously at the 
recent election. The work will be begun at 
once. 


Munising, Micu.—The electric light 
plant of this place has been sold 
to a company who will proceed to 
remodel and improve it at _ once. 
Thomas R. Belknap, formerly of 
Grand Rapids, is the new president and 
treasurer, and H. P. Belknap, of Grand 
Rapids, is vice-president, both being large 
stockholders. 


GREENFIELD, Mass.—The Greenfield 
Electric Light and Power Company has 
organized by the choice of these directors : 
Joseph W. Stevens, J. H. Sanderson, N. 
S. Cutler, F. O. Wells, F. E. Wells. F. 
E. Wells was elected president, Captain 
Fred. E. Pierce, auditor; C. H. Kieth, 
clerk; Andrew J. Doolittle, treasurer. 


New Beprorp, Mass.—A special meet- 
ing of the New Bedford Gas and Edison 
Light Company was held last week to act 
on the proposition to increase the capital 
stock. The stock was very largely repre- 
sented and it was voted without opposition 
to make the increase of 1,100 shares, mak- 
ing the capital $650,000. 





Electric Railways. 
CotumBus, Onto—Lancaster & Newark 
Traction Company. Operate a street rail- 
way. Capital, $25,000; incorporators: 
E. Rowles, F. 8S. Monnette, E. Kibler, W. 
D. Guilbert, 8. B. Campbell. 


ZANESVILLE, OHI0O—Zanesville, Adams- 
ville & Coshocton Electrical Railway Com- 
pany. Constructing and maintaining an 
electric railway. Capital, $10,000; in- 
corporators: J. B. Wilson, W. O. Littick, 
E. C. Gordon, H. E. Baker, T. H. South- 


ard. 


Racine, Wis.—One of the officers of the 
Milwaukee, Racine & Kenosha Electric 
Railway Company is quoted as saying that 
there would be no further effort to extend 
the line to Kenosha. -If Kenosha people 
ever a get a line they will have to ask for it. 

PrrrspurGH, PA.—Pittsburgh Southern 
Street Railway Company; capital, 
$25,000. 

Massena, N. Y.—The Massena Elec- 
tric Street Railway Company has called a 
meeting of the stockholders for the purpose 
of increasing the capital stock from $100,000 
to $125,000. It is understood that the 
road is to be built this present year. 


ALLENTOWN, Pa.—A movement is on 
foot looking to the consolidation of the 
interests of the Allentown & Kutztown, 
Kutztown & Fleetwood and Kutztown & 
Reading electric railway companies. 


Minivinie£, N. J.—The Millville Trac- 
tion Company has made application to 
the Millville City Council for permission 
to extend its line to Vineland. 
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MARQUETTE, Micu.—At a recent meet- 
ing of the City Council, the ordinance ex- 
tending the life of the street car company’s 
franchise nine years was amended by ad- 
ding a paragraph which makes.the exten- 
sion void if the company fails to spend 
$20,000 out of the new $70,000 bond issue 
it is going to float, in extending its lines 
and making improvements before January 
1, 1901. The ordinance has to pass the 
Council twice in final form before it is 
operative. 

Grand Rapips, Micu.—Secretary 
Benjamin 8S. Hanchett, of the Consolidated 
Street Railroad Company, heads a com- 
pany which will build an electric road 
from Grand Rapids to Holland. The nec- 
essary capital has been secured. The road 
will be operated for freight and passengers. 


Easton, Pa.—The Easton & Nazareth 
Street Railway Company has been given 
right of way through Easton. 





Telephone and Telegraph. 

HIGHLAND Mitts, N. Y.—The High- 
land Telephone Company, of Highland 
Mills, Orange County, to conduct a tele- 
phone system in Orange, Delaware, Ulster 
and other counties ; capital, $2,000 ; direc- 
tors: J. W. Cummin, of Cornwall, and W. 
S. Russell and Henry M. Fitch. 


ABaNny, N. Y.—The Emergency Tele- 
phone Call Company of America has been 
incorporated, with a capital stock of 
$50,000, to operate a system of telephone 
and messenger calls, to publish a directory 
of subscribers and establish necessary 
agencies. The company will begin oper- 
ations in New York city, but will hereafter 
extend its business to other cities through- 
out the United States. The directors are 
Albert Randolph, William A. Butler and 
Frank A. Peteler, of New York city. 


Pittspuren, Pa.—A special meeting of 
the Central District and Printing Tele- 
graph Company is called for February 15 
to consider a proposition to increase the 
capital stock from $4,000,000 to $7,500,- 
000 for the purpose of raising funds for 
new construction work. 

Kansas City, Mo.—Kansas City Elec- 
trical Wire Subway Company. Telegraph 
and telephone business. Capital, $20,- 
000; incorporators: J. Moore, F. Hager- 
man, A. R. Dillon, E. A. Lawlor, 0. Hoch- 
land, all of Kansas City. 

FarMInGton, Mo.—Farmington Tele- 
phone Company. Operate telephone line. 
Capital, $5,000 ; incorporators: Mrs. Anna 
C. Weber, T. P. Rigg, Edna Rigg, W. M. 
Harlan, M. P. Cavee, all of Farmington. 








Miscellaneous. 

Cuicaco. Inu.—Chapin Manufacturing 
Company, Chicago, name changed to 
American Electric Letter Company ; capi- 
tal stock increased from $2,500 to $25,000 ; 
and object changed to manufacture elec- 
trical appliances. 

New York Crry—The Acme Electric 
Company, of New York city. To manu- 
facture electrical apparatus. Capital, 


$25,000; directors: George H. Crosman 
and Louis A. Jackson, of New York city. 
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ELECTRICAL 
PATENTS 








[Specially reported for this — by E. S. 


5 ici of patents, Loan and Trust 
Duvall, 0 Vashingten, D. C. Copies of auy 
patent may be secured for 10 cents each.] 

ISSUED JANUARY 16, 1900. 

641.438 Electrolytic apparatus; J. 
D. Darling, Philadelphia, Pa. 

621.452 Means for controlling elec- 
tric motors; R. M. Hunter, Philadel- 
phis, Pa. 

611,453 Method of controlling elec 
tric motors; R. M. Hunter, Philadel- 
phi: Pa. 

61:.463 Portable electric lamp ; H. 
J. Maller, New York, N. Y 

61: 588 Electromagnetic apparatus; 
F. (- Borja Pavon, Caibarien, Cuba— 
A co npound electromagnet consisting 
of a -eries of electromagnets arranged 
one * ithin another and each supported 
inde; cndently. 

64,569, 641,570 Telephone; D. H. 
Wilsa, Chicago, Ill. 

641.603  Electrically-propelled ve- 
hick : F. J. Newman, Chicago, Ill._— 
An «jectrie motor mounted on a ve- 
hicle-xxle, a° hollow hub of a vehicle- 
whe! enclosing said motor, said hub 
jour:aled about said motor, the arma- 
ture of said motor connected with the 
inter:or of said hub, so that when said 
arm:.:ure is caused to revolve, its re- 
voly og motion would be transmitted 
to the said vehicle-hub. 

641.607 Electricity meter ; P. Riss- 
ler, ! reudenstadt, Germany—A pointer 
or iniex adapted to be moved in one 
direct'ion under electrical influence, 
means for mechanically returning the 
same and recording means operated on 
the :eturn stroke of the pointer or 
inde A 

641,663 Telephone; A. A. Low, 
New York, N. Y. 

|sSUED JANUARY 23, 1900. 

641,682 Dynamo-electric machine ; 
W. |.. R. Emmet, Schenectady, N. Y. 
—Piovided with alternating and di- 
rect-current terminals. 

641,709 Process of plating alum- 
inut Wm. H. Legate, Hartford, Ct. 








641,721 Telephone exchange sys- 642,021 Circuit changes; A. A. 
tem; Frank R. McBerty, Chicago, | Vanderpool, Newark, N. J. 
lll.—Assigner to the Western Electric | ————————- —— 
Company. 

641,737 Registering apparatus and 
circuit for telephonic measured serv- 
ice; Geo. K. Thompson—Assigner to 
the American Bell Telephone Com- 
pany. 

641,767 Method of electric arc heat- 
ing and apparatus therefor; Herman 
Drésse, Berlin, Germany—Electric arc 
with blast tube for discharging air 
against the arc. 

641,787 Automobile torpedo; Hud- 
son Maxim, London, Engiand. 

641,820 Electrolyzing apparatus; 
Wilfred Barnes, Lynn, Mass. 














The New Systesi 


OF EDUCATION 
Electrical 
Engineering 


Mechanical, Steam Civil 
and Mining Engineering; 
Architecture; Drawing; 
Surveying; Chemistry ;: 
Shorthand ; Book-keeping 
and English B-unches 
TAUCHT BY MAIL. 





. Over 50 Courses. 
We have helped th nds to better iti 
and salaries. Send for free circulars, stating 
the subject in which you are interested. 
THE INTEKNATIONAL CORRESPONDENCE SCHOOLS, 
Bex 1003, Scranton, Pa. 























641,829 Electric overhead railway ; 
Louis J. Bruns and Hans R. Otte- 
sen, Hanover, Germany. 


641,843 Pneumatic controlling sys- 
tem for electric railway cars; Wm. | ELECTRICAL ENGINEERING 











Cooper, Cincinnati, Ohio. TAUGHT BY MAIL. 
641,853 Wire joint; Alfred Gart-| m™ ds are ful and gain- 
ner, Paterson, N. J. Py 


. teach Electrical Engineering, Mechan- 
641,879 Surface - contact electric | jcar engineering Mockan ean Dee 


railway system; John M. Murphy, | ing, Machine Design, Electro-Thera- 


e tics, Short Popular Electrical 
Torrington, Ct. Soares, ete., by mail” Study in spare 


641,882 Wire stretcher; John L. th mas A. Beben Gah ne tee 
Olson, Cranfil’s Gap, Tex. ogee tres. 
i 4 ELECTRICAL ENGINEER INSTITUTE, 
641,887 Sand-box for street rail- Dept. M, 120 Liberty Street, New York. 
ways; S. W. Phelps, Southbridge, 








PATENTS. 


Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies, 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N.Y. 
Solicitor and Expert. 





“MEN ARE 
FOUR.” 


“He who knows not, and knows not he knows not— 
he is a fool; shunhim, He who knows not, and knows 
he knows not—he is simple; teach him. He who 
knows, and knows not he knows—he is asleep ; wake 
him. He who knows, and knows he knows—he is 
wise ; fullow him.” —Arab Proverb. 


We know, and we know we know 
how to build Feed-Water Heaters. 


Our improved Berryman is a“ Little Giant,” vast- 
ly superior to any other Feed-Water Heater both as 
to results and durability ; 18 years as sellers and man- 
ufacturers is the price we paid for our experience. 

Try us and you will know, not what you now not 
know, but what you will then know. 


BENJ. F. KELLEY & SON, 
91 Liberty St., New York. 


We have the largest stock of second-hand Feed- 
Water Heaters in America, taken in exchange for 
our improved Berryman. 





Mass, 
641,890 Electric foot battery; 
David W. Prosser, Jamestown, N. Y. 


641,891 Electric arc lamp; E. W. GPeeecoeecoeoooooo 


Rice, Jr.—Assigner to the General 
Electric Company. 











bution ; _C. P. Steinmetz—Assigner to 
the General Electric Company. 

£41,916 Privting-telegraph instru- 
ment; John L. Wright, New York, 
N. ¥. 

641,927 Quick-break electric switch; 
W. F. Bossert and Geo. L. Holton, 
Utica, N. Y.—Assignors to the Bossert 
Electric Company. 

641.950 Electric fire-alarm system ; 
M. Garl, Akron, Obio. 


& 


burgh, Pa. 
641,957 Electric lighting apparatus; 


G. Heidel, St. Louis, Mo. 
641,958 Pencil for electric arc 125 $0. SECOND ST., 


ANNUNCIATORS AND BELLS. 
THAT’S ALL! ¢ 
OUR CATALOG TELLS MORE. 


641,952 Street railway switching PARTRICK CARTER & WILKINS 
device; R. W. Grange, Jr., Pitts- ; j 


“C= vsen|¢ A SHORT STORY. 
3 
: 











MANUFACTURERS OF HOUSE GOODS, 


PHILADELPHIA. 


lamps ; G. Heidel, St. Louis, Mo. SP POSOBCEEOBPOCEOEH HH 


641,976 Downdraft electrical fur- 
nace ; Robt. H. Laird, Pittsburgh, Pa. 

















mae DYNAMO TENDERS. 


Engineers desiring a practical book o very-d lectrical 
ELECTRICITY » ook on every-day electrica 


Elevators, Pumps and Railways. _ It is also in itself a dictionary 
nina pocket-book form, red leather, gilt edges and gold titles. It has 


FOR ENGINEERS AND 


ractice will find that this book fills all requirements, as it 
treats fully upon Dynamos, Motors, Wiring, Electric Lighting, 
Bell-fitting, Elevators, Electric Batteries, Telephones, Electric 


of Electrical Words and Terms. The volume is bound in handy 


550 pages of up-to date information and is fully illustrated with 
300 cuts. 

This work will be sent postpaid upon receipt of $2.00 to any 
address in any part of the world. 


ELECTRIGAL REVIEW PUBLISHING CO., 
BOX 2339. 41 PARK ROW, NEW YORK. 
~ ...CATALOGUE SENT UPON REQUEST... 

















ELECTRICAL 
ENGINEERING 


TAUGHT BY CORRESPONDENCE. 
Study Electricity 


at home during 
spare moments and 
increase your 
efficiency. 


Struction under 
technical experts. 


Low Tuition Fees, 
tea (es payable in small 
Te amounts. 

Write for ‘‘ Handbook B.”’ 
American School of Correspondence. 


(Chartered by the Commonwealth 
of Massachusetts.) Boston, Mass., U. S. A, 




















BOSTON 


a 


AGENTS: ( 138 [ilk Street. 





LE seniti zasixy accessiste. FOR UNDERGROUND WIRES, 50 Nor‘scraton castes. 
“i Rea noubtenie «sox, LHL MICHIGAN PIPE CO., 


2os N. Madison st., BAY CITy, MICH. 





A National Rider never changes his 
mount.—National Cycle Mfg. 
Co., Bay City, Mish. 
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FOR SALE. CAR-LOT ORDERS 
In pursuance of an indenture of ain e a SOLICITED. 


assignment, dated the 28th day of De- 


cember, 1896. the entire plant of Mi penne e 
Montego Bay Electric Light ¢ 0. (Ltd.) M Bs El t 
For further particulars and permission | SHIPMENTS. Ins rd rac e le ec ric 
to view, apply to any of the under- wy SS 
signed: KANSAS CITY & SOUTHERN LUMBER COMPANY, *? 
Samu. Hart, Montego Bay; Encar SPRINGFIELD, MO. 
TURNBULL, Montego Bay; A..H. 
Browne, Montego Bay; C. REtD 


eae Oe OATES” | PRSN QW AAAMMAAAAAMMNMMOXXXHXddMd Bd AQ 
Z SUCCESSFUL EULBCTRICIANS 


are men of education. Success in the electrical profession is impossible without tech- 
nical knowledge. bea can obtain a thorough electrical education at home during your 
spare time at a cost so low that you will not notice the outlay. comeiets courses by 
mail in ELECTBIZAL ENGINEERING, Electrical Station Engineering, Electric Railways, Elec- 
tric Meising. Telephony. Telegraphy, Electro- “Plating, Mechanical Drawing and Dynamo-Electric 
Machine Des’ gn. Best ext-Books Free. The best, most thorough and practical courses of 
any correspondence school in the world. Seven years of experience in teaching by 
correspondence. Write for illustrated circular B,sample pages of text-books, drawing 
plate and booklet of letters from students all over the world.. 





Montego Bay, Jamaica. 


Manufac- 
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LIST OF PRACTICAL 
10 CENT BOOKS. 
How to make a Dynamo. 


How to make a Telephone. 
How to make an Electric Motor. 


turers % 


No. 
No. 
No 

No. 
No. 
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No. 
No. 
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: with which are incorporated The Correspondence "School of Techtoley and the In- 
How to make a Wimsbturst Electric 
How t k Medical Induction . 
a ead who take Father Time’s 
No How to make a Plunge Battery. 
No. 12. How to make a Hand Dynamo. aiuir veneiuer, outtth aoa deem. 
BUBIER PUBLISHING CO., Kwort Appr The Volt Ammeter, $5 00 manufacturers who will get 
1 Jewel bearing and ph nai case. 
mailed on application. 


THE UNITED CORRESPONDENCE SCHOOLS, *°* 75° AS Youn’ 280 
How to make a Storage Battery. 
: n stitute for Home Study of Engineering. 
ae te ae a Magneto Jachine. | ARSE KKKKKXXXNNHHooo 5 NII 
ey lat 
No. How to make a Pocket Accumulator. 
: 9. hair by the forelock and 
No. 10. How to make a Vol'meter. FSO Gass: : Telephones (Delivered), $1. 25. 'g 
No. 11. How to make a Galvanometer. ae 1 t th ket f. 
Rul ’ A complete instrument with trans- early enter é€ mar or 
These books are illustrated and the price 5 r) 
is only 10 cents each, postpaid. : pay ice ggg Boa 1000 oe next season’s sales, are the 
, : LYNN, MASS. 
Box 709. the orders when the day 
Adapted to prima and storage 
OC battery. List of schools using it comes ’round. If you'll 
Pp ‘ wit re ere SEND STAMP for catalogue of tele- permit us to advise, adver- 
rism eese phone and volt ammeter. 





Globes »° LE. KNOTT APPARATUS C0, tise during January, Febru: 


16 ASHBURTON PLACE, - . BosTON, MASS ary, March, and you'll get 
Shades.. TWICE as much business, 


GUARANTEED TO GIVE other things being equal, 


“« MAXIMUM LIGHT, : s 
COMPLETE DIFFUSION, MINIMUM in April, May, June, as the 


GLARE,” for directing and dif- CHICAGO EDISON COMPANY fellows who do not. The 


iovoniae 618s co. ||| REPAIR SHOPS, || euecracacs - 


1 BROADWAY, NEW YORK, W. Y. 76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. es & & REVIEW 


Send for Catalogue and Pamphlets. 























First-Class Equipment in all Shops. 


OUTLET or JUNCTION. BOXES. OPEN DAY AND NIGHT. PROMPT ATTENTION. 


WARD LEONARD ELECTRIC CO., D 
a ynamos, Armatures, Motors, Arc Lamps, Instruments P 
Bronxville, N.Y.,U.S.A. Machine Shop; Engines, Etc., Carpenter F Electric Fan Apparatus as 


VR Shops; Cabinets, Ete. || @ being the best journal pub- 


CORRESPONDENCE SOLICITED. ; ; 
lished for this particula: 


J. G. White & Company, character of advertising 


neni Information as to advertis 
ENCINEERS, CONTRACTORS, . ‘ ope 
ing rates, special positions 


29 Broadway, New York, N.Y. ee LE P 
EQUITABLE BLDG., BALTIMORE. etc., etc, sent immediately 


on application. 

il =p FOR CLEAT, 

SHEAFF & JAASTAD, gc. " CONCEALED AND 
MECHANICAL and lo. = a MOULDING WORK. 
ELECTRICAL ENGINEERS. ae = ; 

Plans and specifications for and superin- co, it Approved by the NATIONAL BOARD OF 


tendence of Electric Power and Lighting FIRE UNDERWRITERS. i i ect rical 


Plants a specialty. 





has the consensus of opinion 
of the manufacturers of 
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85 WATER STREET, BOSTON, MASS. 








Cap and bases interchange- 
able. 


e 
y ee Positive lock and sure con- Review. Pe 
Over 100,000 in use. Ne =e tact. 
| : Cap can not be loosened or 


contact lessened by shaking 
or pulling on the cord. 


oguneencan New York. 


AE a 
H.-P. Safety secses ign. |} THE HART MFG. co." HARTFORD, — 
JAMES S. BARRON & CO., ey CONN. ....... 


24-30 HUDSON STREET, - NEW YORK. 

















